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The important advances in 
environmenta! testing come from MB 


New MB-Zenith 150 KV pulsed X-ray system 
takes motion pictures of high speed phenomena 


Now test engineers can probe effectively into the causes of 
vibration and shock failures, or observe dynamic systems, detonation 
effects and other high speed phenomena occurring 

within a sealed environment. 


The pulsed X-ray system developed by Zenith Radio Research Corp. 
and marketed by MB Electronics provides an effective means 

of obtaining X-ray motion pictures of these rapidly moving sealed 
parts. Typical of the capabilities of the system is the above 
reproduction of a high speed motion picture of an 


A pioneer and leader in the field of hermetically sealed relay in operation while being vibrated. 
electrodynamic vibration systems, MB 


asin —— - anew ned per- The image obtained with the pulsed X-ray system is more 

iormance and reliability of vibration, ° ° ° f 

ok ant Gites ten, Tee te than 2000 times brighter than that obtained with an X-ray 
portant advances in environmental fluorescent screen. It is suitable for direct viewing, closed circuit 
testing come from MB. TV or motion picture camera. Adequate film density is 

obtained through 2” of aluminum at a distance of 


3 feet from the tube. 


MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC., 1060 State Street, New Haven 11, Conn. 


MB Electronics has representatives in 
principal cities throughout the world. 
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MANUFACTURING CONTROLLED ENVIRONMENTAL EQUIPMENT SINCE 1908 


REPRESENTATIVES IN PRINCIPAL CITIES Philadelphia 35, Pa. 








Launching U.S. Air Force Mace missile, courtesy of the Martin Company, Baltimore, Md. 


A BRAIN WARMER 
FOR THE 


MANU IN) IMI ANG Le 


The Mace is a vital U.S. Air Force ground-to-ground tactical missile in many out- 
posts throughout the world. Storing the Mace’s gyro “brain” at constant tempera- 
tures requires a super-reliable environmental facility.* One which maintains 
chamber temperature within +1°F .. . to 200°F! The Martin Company turned to 
Hotpack engineers to build such a facility. The oven shown on the left is the gyro 
“warmer” . . . it’s built on more than 50 years of experience manufacturing con- 
trolled environmental equipment. Model 8469 features: 


e Electronic Saturable Core Reactor control 

© Precise temperature selection and indication 
© Temperature uniformity within +2°F 

© Automatic, built-in safety system 

@ Auxiliary electrical power system 


Of course, this is an example of how Hotpack solves a “special” requirement. For 
high reliability aging, Mil spec environmental tests and component storage and 
drying you have a choice of hundreds of standard Hotpack models. Complete 
specifications and prices are in Hotpack’s new catalog. Write today. 

*Mil-E-005272B (USAF) P d 1, Paragraph 4.1.1, Procedure 11, Paragraph 4.2.2 and MIL-P- 


116D, Paragraph 4.4.6. 
HOTPACK CORPORATION 
5000 Cottman Avenue 
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TEMP-RAC 


the big value in 
small components testing 






Introduced only two years ago, the Conrad 
Temp-Rac already has won an important place for 
itself in the extensive components testing program at 
dozens of suppliers. Here are two of the latest 
models. Not much bigger than a filing cabinet, 
Temp-Rac Chambers are Conrad every inch — 
proven, dependable, the standard of performance at 
modest cost. Ask the Conrad representative near you 
for engineering data, or write the Holland office. 





TEMPERATURE- 
ALTITUDE 
MODEL TRH-19-1-1 


Range: —100°F. to +350°F. 
Altitude: 0 to 200,000 ft. 
(standard model) 

O.D.: 78” high x 24” wide x 26” deep 
1.D.: 16” x 16” x 16” 


Capacity: Maintains —85°F. with 150 watts 
live load heat dissipation. 


Refrigeration System: Conrad Paten‘ted 
Cascade. 


TEMPERATURE 
MODEL TR-24-1-1 


Range —100°F. to +300°F. 
O.D.: 781," high x 28” wide x 281%” deep. 


lore 

— 1.D.: 20” x 20” x 18” deep 

or Capacity: Maintains —85°F. with 150 watts : 
ae live load heat dissipation, —70°F. with 300 watts Representatives 
ee Refrigeration System: Conrad Patented in Principal Cities 
2 Cascade 

er Write for 
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MODEL TR-19-09-09 


Similar to Model TRH-19-1-1 (above) with 
altitude system omitted. 


Complete Information 









CONRAD, INC. 
CONRAD SQUARE, HOLLAND, MICHIGAN 


A subsidiary of Crampton Manufacturing Company 
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NEW LING SHAKER...FIRST INSTALLED AT WYLE LABORATORIES 
...takes medium sized packages up to record high “g” levels 


Wyle Laboratories, Inc., one of the world’s largest independent Testing Laboratories, scores another first with the 
addition of a new Ling Shaker shown above. To increase its already impressive vibration testing capability, Wyle chose 
the revolutionary new Ling L-200 Shaker. The L-200 is the first shaker in operation with the capability needed to take 
a 100 pound package to 100 “‘g’”’ or a 250 pound package to 60 ‘‘g’’... and Wyle Laboratories is the first to have this 
capability, first to offer its customers such a testing service. The L-200, with a force rating of 22,000 pounds, features a 
unique ‘‘X”’ design armature, weighing only 115 pounds. It provides Wyle with the maximum reliability always asso- 
ciated with Ling equipment, and the ability to take their customers’ packages of up to 100 pounds to 100 “‘g’”’. Wyle 
facilities also include the powerful Ling Model 249 Shaker, pictured in the background, with a force rating of 30,000 
pounds... additional evidence that Wyle relies on Ling for the finest vibration test equipment. For more information 
on Ling Systems, write Department JES-1261A at the address below. 


LT Oe 


LInNnG -TEMCO-VOUGHT. | NC. 
LING ELECTRONICS DIVISION 
1515 SOUTH MANCHESTER, ANAHEIM, CALIFORNIA » PRospect 4-2900 











LING ELECTRONICS 





At Wyle Laboratories — and other 
first class environmental testing installa- 
tions— you'll find Ling provides the most 
reliable and complete line-up of Vibration 
Testing Systems. 


Ling was first to conceive and build high 
power amplifiers to drive electro-dynamic 
shakers. The Model PP120/150 Power 
Amplifier shown below, rated at 120,000 
VA and engineered to drive 22,000 and 
30,000 pound shakers, is another example 
of Ling’s forward-looking engineering. 


Three compact cabinets house everything 
—transformers, water-cooled heat. ex- 
changer, field supply, armature protector, 
controls and metering. 


No console is required because all control 
circuitry is included in the cabinet — 
though duplicate controls in a console can 
be used when remote control is desired. 


Safety, easy inspection and maintenance 
are engineered in — the amplifier features 
a foolproof interlock system, instanta- 
neous overload protection and walk-in 
accessibility at the rear of the cabinet. 
Like all Ling Amplifiers, this 120,000 VA 
water-cooled model is designed, built 
and rated for continuous operation at 
full output. 





Remember that whatever your needs in 
super power electronics—vibration test- 
ing, acoustics or sonar, Ling engineering 
sets the industry standard with designs of 
highest reliability, highest performance 
and longest life. 


eZ 


LIN@-TEMCO-VOUGHT. INC 
LING ELECTRONICS DIVISION 
HIGH POWER ELECTRONICS FOR 
VIBRATION TESTING+- ACOUSTICS+SONAR 





EXECUTIVE 
COMMITTEE 
HIGHLIGHTS 


The Institute of Environmental Scien- 
ces Executive Committee met in De- 
troit on October 9, 1961. This meet- 
ing had the best attendance of any in 
the past. 


The Executive Committee elected Jer- 
ome Bakalish, John Boyle, and John 
Sexton to the membership classification 
of Fellow. They also approved the ap- 
plication for charter from three new 
local chapters. Details on page 28. 


Mr. Don Fox reported on the progress 
of the 1962 Technical Meeting and 
Equipment Exposition. All appears to 
be well and we can expect to hear many 
original and high level technical 
papers. 


Mr. Sander reported on his review of 
West Coast convention facilities. The 
committee voted to hold the 1963 Meet- 
ing in Los Angeles, Calif. on April 17, 
18, and 19, 1963 at the Statler Hilton 
Hotel. 


A discussion was held on the 1964 
Meeting site. The East Coast was ap- 
proved as the general location. A spe- 
cific facility will be chosen in April 
1962. 


Mr. Amorosi’s report on the Standard’s 
Committee was read. The committee 
has held several meetings and is work- 
ing with the American Standards As- 
sociation. 


Mr. Vandal reported the Education 
Committee has just about completed a 
compilation of all past chapter Univer- 
sity programs. This will be made avail- 
able to chapters planning to start their 
own programs, 


Mr. Askin reported on the Handbook 
Committee. It is the Committee’s opin- 
ion that the Handbooks issued by other 
groups serve a limited group and will 
soon be out of date. They have been 
asked to compile an outline of their ob- 
jectives. 


A new committee has been formed. The 
Specification Review Committee, 
chaired by Mr. Harold Jones of the 
University of Maryland, will review 
Military Specifications and comment 
on the environmental aspects. 


Mr. Billet read a letter from the Presi- 
dent of the American Vacuum Society 
that expressed the possibility of an 
affiliation. Mr. Billet, Mr. Fox, and 
Mr. Sander are to look into the matter. 








BETHLEHEM § 
ValuLine 


Economy Series 


offers first small 
true-combined 
temp.-alt. simulator 


ValuStrat 


available with your choice 
MUNA ULANeLO 


interior dimensions: 
e 15" high 
e 17" averaged \width 
e 18” deep 


FAST. DELIVERY 





Write for Bethlehem’s complete 
Environmental Product Catalog. 
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ENVIRONMENTAL . 
ENGINEERING 
DIVISION 


THE 


BETHLEHEM 


CORPORATION esr. 1es6 


225 W.SECOND ST., BETHLEHEM, PA. 





OTHER BETHLEHEM DIVISIONS: SPECIAL CONTRACTS, 
BETHLEHEM FOUNDRY & MACHINE, PROCESS EQUIPMENT, 
CEMENT MACHINERY, DYNATHERM OIL HEATING. 








Aerospace Division For the simulation 
of the exotic hyper-environments of outer space. 
Space simulators engineered to create, measure 
and evaluate the effects of extreme spacial 
altitudes, solar radiation, blistering heat, cryogenic 
cold and orbital motion. 


Environmental Equipment 
Division Environmental chambers for the 
simulation of altitude, humidity, Vibration, high 
and low temperatures, explosion, sand and dust, 
etc. For conformance to military specifications, 
as well as industrial applications. 


Acoustics Division Fabrication of 
complete acoustical test facilities, to create 
high-intensity, wide-band noise comparable to 
the internal and external noise of missiles and 
jet aircraft...reverberent, plane wave and anechoic 
chambers for acoustical qualification tests, sonic 
fatigue tests, transmission loss studies, and 
materials evaluation. 


Ground Support and Systems 


Division To develop and produce servo, 
hydraulic, pneumatic and electronic test equip- 
ment, which simulate flight conditions for pre- 
flight checkout of aircraft and space vehicle 
instrumentation and controls. Design and develop 
electronic variable speed drives and high-power 


Tenney... 
San 


ateam 
for 

space 
age 


Tenney Western Division Exotic 
material fabrication, cryogenic piping and 
assemblies. Ground support equipment fabrication, 
as well as West Coast Facilities for all other 
divisions. 


Communication Measurements 
Laboratory, Inc. Plainfield, New Jersey 

(A Subsidiary of Tenney Engineering, Inc.) 
Research, development and manufacture of 
power amplifiers, precision AC and DC 
inverters, 


research power supplies, transmitters, static 
electronically-powered acoustic systems, solar 






ENGINEERING, INC. 


Western Division: 10727 S. Garfield Street 
Oldest and largest manufacturer of Environmental Test Equipment 


systems, and test equipment. 


For complete information on any of these Tenney 
capabilities, write directly to Robert H. Brown. 


Union, New Jersey 


. Menney 1090 Springfield Road 


South Gate, Calif. 











ENVIRONMENTAL 
COMMITTEE 





ROGER J. AMOROSI 
CHAIRMAN 


The ASA Sectional Committee on Glos- 
sary of Environmental Terminology 
met on October 19, 1961. This com- 
mittee is chaired by Mr. Roger Amorosi 
of Electrical Testing Laboratories. Mr. 
Amorosi is the National Chairman of 
the Institute of Environmental Sciences 
Standards Committee, the sponsoring 
group for the ASA Sectional Com- 
mittee. 


Mr. William Allen of N.A.S.A. was ap- 
pointed to chair a subcommittee that 
will prepare a list of related qualified 
glossaries and dictionaries on environ- 
mental terminology. Any one having 
knowledge of such glossaries or dic- 
tionaries can aid the subcommittee by 
informing Mr. Allen at Headquarters, 


N.A.S.A., Washington 25, D. C. 


The committee prepared a List of En- 
vironmental Factors to use as a basis 
for discussion. These factors were re- 
grouped into the following tentative 
categories. Atmospheric, Biological, 
Chemical, Earth, Electrical, Mechani- 
cal, Nuclear, and Space. Each commit- 
tee member will prepare comments on 
the category allied to his field. 


The next meeting for the group is plan- 
ned for February, 1962 in New York 
City. Institute of Environmental 
Sciences members who have any sug- 
gestions or comments for the commit- 
tee should contact Mr. Roger Amorosi 
c/o Electrical Testing Laboratories, 2 


East End Ave., New York 21, N. Y. 
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IN ONE COMPACT 


250 FORCE-POUND 
INSTRUMENT 


FOR LARGE COMPONENTS AND SMALL 


SUBSYSTEMS. .. .the new ITT ST-300 offers 
a 250 force-pound exciter for vibration and 
shock testing. This latest in a series of dynamic 
new vibration equipment utilizes the unique 
concepts of lateral motion excitation and air- 
bearing support—both developed by ITT en- 
gineering and proved on ITT’s other vibra- 
tion exciters of the 100 and 200 Series. 


Model ST-300 


Other ITT vibration 
exciters include: 


The exceptionally flat frequency response of ; 
the ST-300 permits precise testing without ST-150 for testing 
the need for elaborate compensating devices. pets sy p< loads 
Natural resonances are unaffected by table oo res 
loadings. In addition, by checking shock and 
vibration on the same instrument, testing —- ry 
time and cost are substantially reduced. Other | | 
significant features of the ST-300 include: } 3 i 

* no significant distortion throughout normal ' 

test range ST-100 for small 
¢ first major resonance above 5 Ke component 
e useful frequency from 5 cycles to 50 Ke production testing 


¢ shock testing to over 5,000 g’s ’ and accelerometer 
© table size: 5” x 8” calibration 


For complete information and applications 
data, call an ITT Instruments representative 


or write for Data File JES-1426-1 


Industrial Products Division 


International Telephone and Telegraph Corporation 
15191 Bledsoe Street * San Fernando, Calif. e EMpire 7-6161 


power conversion + instruments + closed circuit TV + avionics - mobile radio/telephone 








RADIATION EFFECTS ON 
MANNED SPACE FLIGHTS 


By HERBERT S. APPLEMAN 


Air Weather Service (MATS) 
United States Air Force 


INTRODUCTION 


The effects of radiation at and near the sur- 
face of the earth have been studied for many 
years and are fairly well known. In general, 
because of the screening properties of the 
earth’s environment, these effects are neg- 
ligible. But with the advent of manned flight 
into the very high atmosphere and space, 
the problem must be re-examined. Unfor- 
tunately, because of the scarcity of measure- 
ments at these altitudes, the data necessary 
for a definitive analysis of the effects of 
radiation are not now available, and will not 
be available for several years. Inthe interim, 
newly acquired information will be dissemi- 
nated to keep Air Weather Service personnel 
current on the state of knowledge in this 
field. 


The potential radiation hazards that must be 
considered are the ordinary galactic cosmic 
rays, radiation from a quiescent sun, radia- 
tion from an active sun (solar flares), and the 
Van Allen radiation belts that surround the 
earth. Fortunately, it has been found that 
radiation from the first two sources is of 
negligible importance as a space-flight haz- 
ard. This report, therefore, will deal mainly 
with problems arising from solar flares and 
the radiation belts. 

RADIATION PROTECTION GUIDE 
Everyone is constantly exposed to the effects 
of radiation ~— from sunlight, radioactive 
materials in the earth, medical X-rays, etc. 
However, as long as the rateand total amount 
of radiation received are kept below specified 
values, the radiation is considered permissi- 
ble. (Because of the aforementioned variables, 
however, the term “permissible” should be re- 
garded only as a guide.) Table I indicates cer- 
tain actual and permissible dosages. 


The actual safe radiation limits are as yet 
unknown. They vary with the individual, the 
rate at which the dosage is received, the 
energy level of the radiation, etc. As in- 
dicated above, a one-time exposure of 25 r 
and a lifetime total of 200 r are considered 
permissible*-'*. Actually, in an extensive tesi 
on a group of Rhesus monkeys, no effects of 
any kind were detected with exposures below 
200 r; another group of animals received a 
total of 4100 r over a two year period without 
fatalities‘. 


SUNSPOTS 


Sunspots are important to the radiation 
hazard problems because of their rela- 
tionshiptosolar flares. Sunspots are not 
clearly understood, but are believedto be 
storms caused by solar gases flowing into 
low-pressure areas, similar to terrestrial 
cyclones. The expansion of the gases in the 
low results in cooling and, hence, ina darken- 


10 


ing of thearea. The dark central core is called 
the umbra; it is surrounded by filaments ofa 
somewhat lighter region, called the penumbra 
(see Figure 1). 


Some days before a sunspot begins to form, 
a series of bright patches (faculae) appear 
on the surface of the sun. Suddenly, often in 
just a few hours, a hole forms in the facular 
area and the sunspot is born. The faculae 
continue to exist throughout the lifetime of the 
sunspot and for some days or weeks there- 
after. 


Sunspots occasionally occur singly; usually, 
however, they are found in pairs or in com- 
plex groups elongated in the direction of 
solar rotation. A pair consists ofa preceding 
and a following spot, although it is believed 
that one of the pair may sometimes be sub- 
merged below the solar surface and not 
visible except through its influence on the 
faculae in “he region. The two spots have 
opposite magnetic polarity. If the preceding 
spots in the sun’s northern hemisphere have 
positive polarity, the preceding spots in the 
southern hemisphere will be negative. The 
polarities of the spots appear to reverse with 
each ll-year cycle, indicating that the true 
sunspot cycle may actually be a double one 
lasting a total of 22 years. 


The smallest known sunspots are called 
pores, and are a few hundred miles in dia- 
meter. The largest spots measure 20,000 
miles or more across the penumbra. A large 
double group may extend 100,000 miles 
across, andmore complex groups may be even 
larger. Any spot larger than 25,000 miles in 
diameter can be seen by the naked eye. 


Small sunspots are short-lived, lasting but a 
day or so. Larger ones, with fully developed 
penumbrae, may persist for several weeks. 
Only a few sunspot groups last long enough 
for solar rotation to bring them around two 
or more times. An example is shown in Figure 
2. The longevity record for a sunspot group, 





18 months, occurred in 1840-41. 


Sunspots normally occur in either solar 
hemisphere at latitudes less than 35 or 40° 
They rotate with the sun, whose period of 
revolution varies from 25-1/3 days at the 
equator to 27-1/2 days at 40°. A gradual 
and fairly regular rise and fall occur in the 
number of sunspots, with a mean period be- 
tween successive maxima of 11.2 years. This 
period is quite variable, however, and has 
ranged in the past from 7.5 to 16 years. At 
the beginning of the cycle, most spots lie be- 
tween 20 and 30° latitude. As the cycle pro- 
gresses, the spot zones tend to form closer to 
the solar equator. 


The most recent sunspot cycle reached its 
maximum value in March 1958, witha month- 
ly mean sunspot number of about 205. (The 
sunspot number is a function of the number 
of individual spots and groups.) The antici- 
pated value of the next minimum (probably 
near June 1964) is from three to ten. In 
addition to the 11-year sunspot cycle, there 
appears to be a long-range period of about 
100 years insunspot numbers. Fora longtime 
now there has been a tendency for each sun- 
spot maximum to be greater than the previous 
one (Figure 3). The next peak (around 1968-69) 
is expected to be the last of the increasing 
sequence or, more probably, the first of the 
decreasing sequence. During the following 50 
years or so it is expected that the activity 
will be reduced each cycle, possibly falling to 
a sunspot maximum below 50 (as compared 
to the March 1958 value of 205) before the 
activity again starts to increase. 


SOLAR FLARES 


Solar flares occur only inthose regions of the 
sun where sunspots exist. The flare shows up 
as a sudden brightening of the facular area 
surrounding the sunspot. The flare reaches 
peak brightness within a few minutes, then 
decays over a period of 30 minutes to several 
hours. Flares are generally divided into four 
classes according to size: 1, 2, 3, and 3+. 
Class 1 flares, which are the smallest, have 
a mean duration of 15 minutes andoccur every 
few hours during periods of maximum sun- 
spot activity. Class 3+ flares, on the other 
hand, have a mean duration of three hours 
and occur on an average of but once or twice 
a year. Occasionally, class 3+ flares have 





Dosage rate at sea level __.. 


ACTUAL DOSAGES WITH NO SHIELDING 
(including both particulate and electromagnetic radiation) 





Total dosage in space during a solar flare ... 


Dosage rate in undisturbed space (for galactic cosmic rays) .....................-..---.0:-0-2e0e-eee= 5 to 12 r/yr 
Dosage rate in space during solar flares _.............. 


(r = roentgens) 


wee 0.4 r/yr 








10 to 1000 r/hr 
2 to 400 r 








Dosage rate in heart of inner Van Allen belt 
Dosage rate in heart of outer Van Allen belt 


Lifetime total dosage 
One-time dosage _...................--.....-.. 
For professional radiation workers _.......... 








A GUIDE TO MAXIMUM PERMISSIBLE DOSAGES 





24 r/br 
200 r/hr 





200 r 





3 r/13 wks or 





until the age of 42, then 





*Actual value depends on prior exposure. A radiation worker is allowed 12 r/yr until he has accumulated 

5 r for each year of his age past 18; then 5 r/yr thereafter [Federal Radiation Council Report No. 

the same policy is followed in space flights, a new astronaut, age 18, would be permitted but 5 r/yr, while 

another new astronaut, age 32, with no significant prior exposure to radiation, would be allowed 12 r/yr 
r/yr thereafter. However, consideration is being given to permitting astronauts 

to receive exposures somewhat higher than those allowed ordinary radiation workers. 


5 to 12 r/yr* 
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1947 MAR.3 


OVERCAST MAR.4 


FIGURE 2 


Series of photographs of large sunspot group being carried twice across the solar disk by 
the sun’s rotation, 3 March through 13 April 1947. 
lasted longer than five hours. 


Flares may produce a number of effects ir. 
the vicinity of the earth. These include radio 
fadeouts, called Sudden Ionospheric Disturb- 
ances or SID’s, which occur on the sunlit 
side of the earth almost simultaneously with 
the onset of the flare. They result from an 
abrupt increase in the ionization of the iono- 
spheric D-layer due to ultraviolet radiation 
from the sun. The fadeout generally lasts for 
a period of a few minutes to several hours. 
Not all flares produced SID’s, however. 


About a tenth of the largest flares (greater 
than class 2) are followed in about one or 
two hours by a sharp rise in cosmic ray 
activity on both the light and dark sides of 
the earth. Primary cosmic rays (as they reach 
the earth’s outer atmosphere), consist of 
about 85% protons (hydrogen nuclei), 14% 
alpha particles (helium nuclei), and 1%heav- 
ier nuclei (i.e., nuclei of heavier elements). 
Of these, the protons appear to be by far the 
most important, since the alpha particles have 
little penetrating power and the heavy nuclei 
are so few in number. The usual cosmic-ray 
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flare produces protons with energy levels up 
to several hundred Mev (million electron 
volts). The much rarer high-energy flares 
result in significant proton emissionat energy 
levels ranging from 1 to 20 Bev (billion 
electron volts), or even higher. Since the 
earth’s magnetic field deflects most of the 
incoming cosmic rays away from the equator, 
the protons mainly bombard the polar regions. 
The proton radiation intensity reaches a 
maximum value fairly quickly, then falls off 
in accordance with the time-square law 


2 
(I, = of ), although the bombardment may 
last from 10 to 100 hours. 


Geomagnetic storms, ionospheric disturb- 
ances, and aurorae begin with the arrival at 
the earth of a stream of charged particles 
(of uncertain identity, but generally assumed 
to be electrons and protons) between 10 and 
30 hours after a flare. They occur simulta- 
neously on the light and dark sides of the 
earth, and may seriously disrupt certain types 
of radio and land-line communications for 
several days. What appears to be a relative- 
ly minor solar disturbance may be followed 
by a great geomagnetic storm, while an ap- 
parently larger solar event may produce only 
minor effects at the earth. This is not true 
wid: proton bombardments, however. As men- 
tioned in the preceding paragraph, only the 
larger flares result in significant proton dis- 
charges. 


All proton-producing flares are associated 
with sunspot areas, generally with the more 
complex regions accompanied by frequent 
minor flare activity. A perfectly clear solar 
disk will not producea flare, andany sunspot- 
produced flare on the back side of the sun 
will not affect a vehicle on the near side. Any 
sunspot region that has already produced one 
flare is likely to produce more. Thus, the 
passage of such a region across the face of 
the sun (as the sun rotates) may give rise to 
a number of such events at intervals ofa few 
days. Obviously, space flights should be 
limited, or preferably not made, during such 
periods. 


A flare-producing sunspot region may last for 





FIGURE 1 
Large sunspot group showing several umbrae and associated penumbrae, 7 April 1947. 
This is an enlargement of a portion of Figure 2. “Photographs from the Mount Wil- 
son and ‘Palomar Observatories”. 
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Variation in the mean annual sunspot numbers over the past 200 years. 


weeks or even months. Since the sun rotates 
approximately once each 27 days, sucha re- 
gion may disappear behind the sun, then 
reappear. However, this reappearance canbe 
forecast quite accurately. The most unpre- 
dictable flares are those produced by sunspot 
regions that form on the back side of the sun 
and rotate around to the front side (a sunspot 
region can form in just a fewdays). However, 
it is possible that a warning might be given 
through detection of radio-frequency energy 
refracted from the back-side sunspots, Also, 
small fluxes of solar protons might reach the 
earth in conjunction with a back-side flare 
near the edge of the solar disk. 


If no complex sunspot area or any area that 
has already given rise to a flare exists on 
the front side of the sun or is expected to 
reappear from the back side, the chances of 
getting a 7-day period free of solar flares 
are good. (A 7-day clear period would be 
desired for a trip to the moon and back.) In 
years of minimum sunspot activity, such safe 
periods are common. For example, only one 
small cosmic-ray flare occurred during the 
last solar minimum inthe 4-year period 1952- 
1955. An astronaut would have been exposed 
to very little danger from flares during this 
period. On the other hand, during the last 


solar maximum there was no day in which 
there were not several large regions poten- 
tially capable of producing flares. A total of 
25 cosmic-ray flares actually occurred 
during the 2-year period 1957-1958. Thus 
on any one day there was slightly over a 3% 
chance of exposure to a proton flare, during 
an arbitrary 4-day periodabouta 12%chance, 
and during a 7-day mission about a 19% 
chance. 


With 8 gm/em* of shielding, a man would 
receive a total dose of from 2 to 170 r for 
the whole flare event. Such shielding large 
enough to protect a man and his food fora 
day or two would weigh under 1000 pounds. 
(In space the solar cosmic rays appear to be 
isotropic, so shielding would be neededonall 
sides.) Assuming a permissible dosage of 25r 
(the suggested guidance value) and 8 gm/- 
cm* of shielding, about a third of the pro- 
ton flares detected at the earth would have 
produced excessive dosages inside a vehicle 
in space. Thus the chances of exposure to 
above-permissible radiation during periods 
of solar maximum would be about 1% on any 
one day, or 4%over anarbitrary 4-day period. 
With some prediction capability, the latter 
figure could be reduced to not more than 1%. 
The chances of receiving a lethal dose (us- 
ually estimated as in the neighborhood of 


400 r) would, of course, be very much less. 
During periods of solar minimum, there would 
be a still further reduction in the danger of 
solar flare radiation. 


Only about five or six of the very high-energy 
solar cosmic-ray emissions have occurred 
since 1942. Although originating in active 
regions on the sun, these high-energy flares 
do not appear to be related to peaks in the 
sunspot cycle. One hazard of the high-energy 


particles is that the first 100 gm/cm* of 
shielding actually increases the total radi- 
ation dose, due to the formation of secondary 
particles from the shielding material. Al- 
though it apparently is not feasible to shield 
against these flares, their rarity (only one 
4-day flight in several hundred would probably 
be hit) reduces the hazard. 


Since protons are chargedparticles, the mag- 
netic field of the earth acts todeflect most of 
the radiation toward the polar regions. As 
long as flights are carried out below the 
lowest part of the Van Allen belts (i.e., below 
about 600 km) and between +50° geomagnetic 
latitude,. any radiation dose would be small. 
The early man-in-space flights, such as 
Project Mercury, are planned for these safe 
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FIGURE 4 


Van Allen radiation belt intensity profile. Intensity values are in Geiger-tube counts per second. 
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areas. Later space flights, however, will 
undoubtedly cross the unprotected polar re- 
gions, and eventually flights will be made 
above the Van Allen belts where the earth’s 
magnetic field would be too weak at all lati- 
tudes to deflect the proton beams. 


Some attention has recently been given to the 
forecasting of proton flares, notably by 
Anderson of the University of California and 
by Evans of the Sacramento Peak Observa- 
tory. These techniques take into account the 
presence of sunspots, the size and complexity 
of the sunspot area, the size of the associated 
penumbra, and the past and current activity 
of potential flare regions. Although these 
techniques are still undergoing development 
and testing, there appears little doubt but 
that significant success will be achieved 
before the arrival of the next solar maximum. 


RADIATION BELTS 


At the fringes of the earth’s atmosphere and 
extending out into space lie the Van Allen 
radiation belts. Figure 4 is based on a dia- 
gram by Van Allen which shows a cross sec- 
tion through the belts in the plane passing 
through the magnetic poles, with the radia- 
tion values given in terms of Geiger-tube 
counts per second. Note that neither belt ex- 
tends over the magnetic poles. The inner ring, 
centered about 2000 miles above the magnetic 
equator, consists of hard (i.e., penetrating) 
radiation. It is believed to be made up of high- 
energy protons and lower-energy electrons; 
these result from primary galactic cosmic rays 
striking the earth’s atmosphere and forming 
neutrons which, in turn, decay into secondary 
protons and electrons. The outer ring, cen- 
tered near 10,000 miles, consists of soft radia- 
tion, probably composed of relatively low-ener- 
gy electrons and protons from the sun; be- 
cause of their lower energy, shielding against 
them would be fairly simple. These two radia- 
tion belts are caused by the charged particles 
becoming trapped in the earth’s magnetic field. 
Some of the particles from the outer ring 
strike the earth’s atmosphere in a circular pat- 
tern around the magnetic poles, exciting at- 
mospheric gases so that they reradiate. This 
reradiation is called the aurora. 


The dipole field of the earth is off-set from the 
center of the earth by about 225 miles. Thus, 
the lower edge of the inner radiation belt is 
less than 300 miles over Santiago, Chile, and 
more than 990 miles over Australia (both at 
the same latitude). Measurable radiation belt 
intensities are found above 600 miles in 
equatorial regions, and above 200 miles in 
high latitudes. Over the equator, the maxi- 
mum intensity of the inner belt occurs 
near 2000 miles, and of the outer belt near 
10,000 miles. The outer zone extends to 
35,000 miles; beyond this point the earth’s 
magnetic field is too weak to trap the charged 
particles. 


The inner zone is relatively stable, but the 
outer zone fluctuates with solar activity. At 
the onset of a magnetic storm, the intensity 
of the outer belt falls rapidly to a very low 
value (“dumping effect”) andauroral displays 
appear. Then a rapid increase in intensity 
occurs, sometimes greater than the pre- 
storm level, followed by a gradual decline 
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to the pre-storm level. 

Manned space flights designed to orbit the 
earth would ordinarily operate below the 
radiation belts. However, flights to the moon, 
and possibly later to the planets, would 
generally require the astronauts to penetrate 
these regions, although it might be possible 
to take off over the polar regions not covered 
by the belts. In continous flight through the 
lower belt, unless very heavy shielding was 
available, a person would receive a dosage 
rate of several r/hr. Actually it has been 
estimated that a trip out and back through 
the inner belt ina reasonably shielded vehicle 
would result in a total dose of not more than 
3 to 4 r. In the outer Van Allen belt, because 
of the lesser energy of the radiation, proper 
shielding would reduce the dosage rate to 


0.1 r/day, a negligible value. 

Above the Van Allen belts, oyer the polar 
regions, the dosage rate would be only about 
0.01 to 0.03 r/day in the absence of flares. 
Assuming a total permissible radiation dose 
of 25 r, itis seenthata round trip to the moon 
(estimated at about seven days) in a reason- 
ably shielded vehicle could safely penetrate 
the two radiation belts and tolerate an aver- 
age-size solar flare in addition. Even if an 
entire orbit were made in the lower radiation 
belt through a misfire, this limit would not be 
exceeded signficantly, ifatall. However, very 
high-energy flares of intensities greater than 
several hundred million electron volts would 
almost certainly result in total dosages 
greater than the permissible value, and in 
rare cases would be lethal. 
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FIGURE 1 


Schematic drawing of the tensile cryostat having a load capacity of 10,000 
pounds. Stress is applied to the specimen by moving the crosshead down- 
wards, the force being transmitted through the cylinder-cup arrangement. 





Two tensile cryostats have been devel- 
oped by the National Bureau of Stand- 
ards Boulder (Colo.) Laboratories for 
making tensile tests at temperatures as 
low as 4.2°K. In one of these devices 
the tension apparatus passes through a 
metal Dewar; in the other it extends 
into—but not through—the Dewar. 


Two tensile cryostats, capable of mak- 
ing tests at temperatures as low as 
4.2 °K, have been developed by the 
Cryogenic Engineering Laboratory of 
the National Bureau of Standards 
Boulder Laboratories. The first of these 
devices, designed by R. M. McClintock 
and K. A. Warren, is capable of sus- 
taining tensile forces up to 5000 
pounds.’ The second, designed by R. 
P. Reed, has a load capacity in excess 
of 10,000 pounds.” The two cryostats 
differ not only in, capacity, but in con- 
struction and operation as well. Both 
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offer the advantages of simplicity, safe- 
ty, and low consumption of liquefied 
gas. 


The rapid growth of cryogenic engi- 
neering has increased the need for in- 
formation concerning the properties of 
materials at low temperature. This is 
true not only of the fluids normally 
used to achieve low temperatures, but 
of the many materials which may be 
used in low temperature installations. 
Of special interest is the effect of ex- 
treme cold on metals—a factor to be 
considered in the design of facilities 
for producing, transporting, and stor- 
ing liquefied gases. 


5000 POUND DEVICE 

The cryostat having a capacity of 
5000 pounds is used with standard ten- 
sile equipment. The tension linkage 
extends completely through a stainless 





TENSILE 


steel Dewar and the specimen is sub- 
merged in liquid cryogen during low 
temperature runs. The major modifica- 
tion of the equipment is the extension 
of the tension linkage through the vac- 
uum space between the walls at the 
bottom of the Dewar. Force is trans- 
mitted across the vacuum space through 
a stack of metal washers, this arrange- 
ment having been found to result in 
less heat flow than a solid rod of the 
same dimensions. To further reduce 
heat flow into the bottom of the cryo- 
stat, the region where the linkage passes 
through the bottom of the outer shell 
of the cryostat can be surrounded with 
liquid nitrogen. A stainless steel bel- 
lows is welded to the bottom of the in- 
ner shell to permit specimen alignment 
with the universal-type linkage joint 
enclosed within the vacuum space and 
to allow for thermal contraction. 


The top of the flask is closed during 
runs by a rigid foamed polystyrene 
cover which extends about 6 in. into 
the cryostat and which surrounds the 
outer walls to the same depth. A gas- 
tight seal is formed between the lower 
end of the cover and a ring soldered 
around the outside of the cryostat by 
means of a thin rubber sleeve. A tube 
for filling and emptying the cryostat 
runs down through the cover. The 
transfer line extends down through this 
tube during filling and*is removed and 
the hole corked during runs to reduce 
heat flow. A fluid-level float, various 
electrical leads, and the upper tension 
rod also pass through gas-tight seals 
in the cover. There is a depression in 
the cover which may be filled with 
liquid nitrogen to further reduce heat 
flow into the cryostat during helium 
runs. 


When determinations are to be made 
at the temperature of a particular 
liquid, the cryostat is filled with the 
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liquid so as to cover the specimen. The 
cryostat is precooled with liquid nitro- 
gen prior to a helium run. When tests 
are to be made at temperatures inter- 
mediate to the boiling points of various 
liquids, an open-bottom plastic gas 
chamber is attached to the upper ten- 
sion rod so as to surround the speci- 
men; when the cryostat is filled with 
liquid, the sample remains in a gaseous 
atmosphere. Heat is then supplied to 
the specimen by small electric heaters 
on the upper and lower specimen hold- 
ers, and the desired temperature, as 
measured by thermocouples attached to 
the specimen, is maintained by auto- 
matic or manual control of the auto- 
transformers used to supply current to 
the heaters. 


The liquid consumption of this cryo- 
stat is, when using hydrogen, about 
2% liters, which will cover the sample 
for 24% hours. Three liters of liquid 
helium are required to cover the sam- 
ple for 20 minutes when the nitrogen 
reservoirs are filled. Insulation is pro- 
vided by the evacuated space between 
the walls of the cryostat, in preference 
to multiple layer insulation that would 
take at least 24 hours to reach thermal 
equilibrium. A charcoal getter is in- 
corporated within the vacuum space to 
maintain the desired vacuum for several 
months without repumping. 


10,000 POUND DEVICE 


In the second cryostat the tension ap- 
paratus extends into—but not through 
-——the Dewar. This feature allows glass 
Dewars to be used, as no strain is put 
upon the container itself. The tensile 
load is applied in such a manner as to 
eliminate the need for low temperature 
seals—in fact, only one room tempera- 
ture 0-ring seal is needed. 


Specimens to be tested are suspended 
within the Dewar from a titanium pull 
rod, the upper end of which is attached 
to a load cell. The lower end of the 
specimen is attached to a holder which 
passes through, and is bolted to, a hem- 
ispherical cup. The top of the cup is 
attached to a cylinder, which in turn 
is attached to a headplate. The head- 
plate is pressed downward to apply a 
load to the specimen, the force being 
transmitted through the cylinder and 
cup to the sample. 


The cylinder-cup arrangement is sur- 
rounded by a metal Dewar containing 
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liquid hydrogen or a glass Dewar con- 
taining liquid helium. A second De- 
war of liquid nitrogen is placed around 
the inner flask when helium is used, 
or during long runs with hydrogen. 
Styrofoam blocks, loosely surrounding 
the specimen, are used during helium 
runs to conserve liquid by taking up 
space. The inner Dewar is supported 
on styrofoam spacers in the bottom of 
the outer Dewar; the latter being held 
securely in place by a lower plate or 
by pin fittings. The inner flask is sealed 


from the atmosphere by a_ rubber 
sleeve which is clamped to it and to a 
copper ring just above the top of the 
Dewar. When glass Dewars are used, 
slits in the silvered surfaces permit 
visual determination of the liquid lev- 
el; with metal Dewars, a carbon probe 
is used. 


The liquid consumption of this cryo- 
stat is also quite low. Three to seven 
liters of helium will provide a test 
period of 2 hours, and 2 to 5 liters of 
hydrogen can be used for tests lasting 
4 hours. Runs at room temperature, 
and at intermediate temperatures using 
boiling liquids or various slurries, can 
be performed quickly and easily. 








FIGURE 2 


Photograph of the tensile cryostat in which the tension linkage extends 
through a metal Dewar. At left is shown the foamed polystyrene cover, with 
the upper tension linkage (center of cover) and liquid-level float running 
through it. The metal Dewar is at right, showing lower tension linkage, liquid 
nitrogen reservoir, and vacuum fitting. The rubber sleeve is used to make the 
junction between top and bottom gastight. 





FIGURE 3 


K. A. Warren of the National Bureau of Standards Cryogenic Engineering 
Laboratory performs a tension test with the tensile cryostat having a load 


limit of 5000 pounds. 
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STATIC LOAD TESTING 


USING AIR PRESSURE 
IN PLASTIC BAGS 


By GEORGE M. GIFFORD 
1-T-E Circuit Breaker Co. 





EDITORIAL COMMENT 


Since the author does not include de- 
tailed information on the measurement 
methods or the actual test results the 
degree of accuracy can only be sur- 
mised. Since the test loads are applied 
normal to the surface, whereas wind 
loads (over most of the dish area) are 
not, the wind loading simulation ap- 
pears to be at best an approximation. 
The technique is a very interesting in- 
novation, however, and should give sat- 
isfactory results where approximate de- 
flection estimates are adequate. 





Summary 


There are many methods of load test- 
ing antenna reflectors. These methods, 
with the exception of wind tunnel tests, 
and the following method, employ dead 
weights or point loads equivalent to the 
amount of load the antenna reflector is 
to withstand. In this article a method is 
described using inflatable plastic bags. 


The principle purpose in statically load- 
ing antenna reflectors is assuring the 
permanence of reflector surface con- 
tours under high wind and icing condi. 
tions. Since the development of high 
power radar transmitters and sensitive 
receivers, the size and surfaces of an- 
tenna reflectors have become increasing- 
ly important. As a result of this, static 
load tests on reflectors up to 60 feet by 
30 feet and larger, have become desir- 


able. 


To test a reflector of this size using the 
dead weight method would require ap- 
proximately 22,500 pounds of dead 
weight for a 75 mph wind. Aside from 
the unwieldiness of this amount of 
weight, any failure would be catas- 
trophic. The wind tunnel is not practi- 
cal since the antenna is so large it 
would be difficult to put it in the wind 


tunnel and it is difficult to measure ac- 
curately the deflections under the load 
conditions. Using the bags, accurate 
repeatable deflection measurements can 
be taken. Care must be exercised, how- 
ever, not to mistake rotational motion 
for deflection. 


Discussion 


A simple and accurate method would 
seem to be inflatable plastic bags press- 
ing against the reflector. A 75 mph 
wind on an expanded metal concave sur- 
face is only 12.5 lbs. per sq. ft. of air 
pressure, which is easily contained. A 
200 mph wind on a solid conclave sur- 
face at — 60°F is only 1.23 psi of air 
pressure. A failure of the antenna will 
only transfer the weight of the antenna 
from the fixture or support to the bag. 
If the antenna has a delicate mesh sur- 
face, it will not be damaged by uniform 
pressures. The pressure is easily ob- 
tained and held using a blower and 
valves, and since it is low, it can be re- 
leased quickly. 


This method of load testing may also be 


used in conjunction with a scale model 
wind tunnel test. Wind tunnel data 
may indicate that a wind from a slight 
angle produces a greater load on the 
support structure. By changing the 
pressure distribution in the bags, non- 
uniform wind loads may be simulated. 
Of course, the bag pressure on the sur- 
face of the reflector is normal to the 
surface, however, non-uniform loads 
generally are more damaging to the an- 
tenna mounts. As a result, the unequal 
application of the load results in the 
desired torsional stress to prove the 
strength of the mount during rotational 
loading. 


During a test, the pressures may be ac- 
curately controlled and depending on 
the measurements, two people can easi- 
ly perform the test. 


The photographs show a test on a 60 
foot x 30 foot praboloid reflector. An- 
other unit of the same reflector is in 
the background on the pattern test fix- 
ture. The second photograph illustrates 
the reflector support mounted on the 
concrete foundation. The third photo- 
graph shows a small 9 foot x 17 foot 
reflector under test. In both tests scales 
were attached to the reflectors and sup- 
ports and read with transits during the 
tests, although dial indicators could 
have been set up on the smaller units. 
The results in both cases were accurate 
within a thirty-second of an inch and 
were with care, repeatable. Deflection 
measurements are made with respect to 
ground. We assumed the point of at- 
tachment to the pedestal to be rigid as 
it’s deflection is on the order of 0.01 or 
less, however, this point is also checked 
with reference to ground. The informa- 
tion obtained from the test as described 
is the deflection of the antenna, flatten- 
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Mr. Donald W. Douglas Jr., President of the Douglas 
Aircraft Company will be the Luncheon Speaker for 
the Wednesday Luncheon. Among the topics he will 


discuss will be the recent advances in the Aircraft In- 
dustry. 


TECHNICAL PROGRAM 


Twenty four sessions . . . Seventy Two Original Tech- 
nical Presentations. Session Groups are: Human Factors, 
Environmental Equipmeni, Environmental Techniques, 
Environmental Design and Analysis, Shock and Vibration, 
Thermal Environments, Theoretical, Special Problems, 
Nuclear Radiation, Materials Degradation, Space Facil- 
ities, Field and Laboratory, Space Simulation and Acous- 
tics. The Technical Meeting will be conducted with four 
simultaneous sessions each morning and afternoon for 
the full three days. The Proceedings of the meeting will 
be distributed at the meeting. 
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Mr. James E. Webb, Administrator for the National Aero- 
nautics and Space Administration will address the Thurs- 
day Luncheon group. His subject will be announced in 


THE 1962 TECHNICAL the February issue of the Journal of Environmental 
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Eighty three booths are planned for this year. At the 


= Program time of this printing 50% of the booth space has been 
reserved. Exhibitors are: Associated Testing Labs, Amer- 
; program has been planned starting ican Research Corp., B & K Instruments Inc., Barry Con- 
inted” Tea late Tuesday afternoon. trols, The Bethlehem Corp., Blue M Electric Co., Cardox, 
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go, Chinatown. Two luncheons are Murphy and Miller Co., National Research Corp., Re- 
Swedish style with a puppet opera, search Inc., Royco Instruments, F. . Stokes Corp., The 
family style Chinese luncheon. Strong Electric Corp., and Tenney Engineering Inc., 
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HOLD ON TO YOUR PROGRAM; 


IT MAY SAVE YOU MONEY 


The special attention that the Treasury is giving to deduc- 
tions for travel and entertainment puts taxpayers on the 
spot to prove that the cost of convention attendance is an 
“ordinary and necessary” business expense. Deductions 
have been disallowed because the taxpayer had no records 
to prove that the time devoted to meetings was sufficient 
to justify the cost of the trip. 


The best supporting document you could find to bolster your 
deduction is your copy of the program. It gives a day-to-day, 
hour-by-hour account of what transpired, who spoke, what 
they talked about, and the opportunities for discussion and 
participation. To round this out, every member should 
take some notes at every session (to show he was there) 
and also clip and keep news items and articles published 
before and after the event. 


Another effective safeguard is to write a report to top 
management or the board of directors immediately after 
returning. It should summarize the proceedings and pass 
along ideas and suggestions picked up at the convention. 
Even without a tax motive, this is a good habit to get into, 
for obvious reasons. 


REGISTRATION FORMS AND ADVANCE 
PROGRAMS WILL BE AVAILABLE 
SHORTLY. THESE CAN BE OBTAINED 
BY CONTACTING THE REGISTRATION 
CHAIRMAN: 


MR. JAMES P. MONROE 
c/o LEAR INC., 

110 IONIA ST. N. W. 
GRAND RAPIDS, MICHIGAN 


JOHN P. ANTOLAK 


In the October issue of the Journal of Environmental Sciences 
we announced the Committees for the 1962 Meeting. Mr. 
Neal Granick was listed as the Chairman of the Publicity 
Committee. Since then Mr. Granick has found it necessary 
to resign as Chairman. Mr. Donald Fox, the General Chair- 
man, has appointed Mr. John P. Antolak of Liquid Car- 
bonic Div., of General Dynamics as the new Publicity 
Chairman. Mr. Antolak will continue the program prepared 
by Mr. Granick. 
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FIGURE 1 


A 60 foot x 20 foot paraboloid reflector. A vertical position of the same 
unit is shown in the background. 


FIGURE 2 
Reflector support mounted on a concrete foundation. 


FIGURE 3 
A small 9 foot x 17 foot reflector under test. 
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ing of the contour and motion of the 
support structure. 


Test Method 


To set-up a test on a paraboloid 60 foot 
x 30 foot reflector, for example, is the 
most difficult stage of a test. A founda- 
tion must be installed and since a re- 
flector may be very deep, it is sometimes 
more practical to shape the earth be- 
neath it to simplify the use of the bag. 
A wall must be put around the reflector 
to hold the bags under it. Because of 
the curvature of the reflector, the pres- 
sures required are different across the 
surface. In this case, five separate bags 
were used and the pressures compen- 
sated to the mean requirement for each 
surface. The five bags had to be sep- 
arated by walls to keep them in their 
proper location since the pressures were 
not equal in each bag. 


Once the bags are in place they are 
easily inflated using a hand blower. The 
control equipment required is a mani- 
fold to distribute the air and manom- 
eters to monitor the pressures. 


The actual test takes very little time, a 
cycle from zero pressure to dead weight 
of the antenna, 30 mph wind, 75 mph 
wind and back to zero may be accom- 
plished in 20 minutes dependent on the 
blower capacity. If deflection measure- 
ments are desired, the time for the 
measurements are the limiting factor of 
the test. 


The 60 foot by 30 foot antenna tested 
was loaded 3 times in one morning 
and deflections were measured at 12 lo- 
cations. Each time the readings were 
within 1/16 of an inch. During one 
cycle the pressure on one side was high- 
er than the other. This caused a rota- 
tion of the mount. Measurements of the 
mount motion confirmed this and cor- 
rection factors were easily applied. 
The antenna was then removed from the 
load test fixture and placed on the 
pattern test range. The mesh surface 
had taken a slight permanent set, how- 
ever, the radiation characteristics were 
unaffected, further emphasizing the 
gentleness of this test method. Even un- 
der the maximum load, deflections were 
within the manufacturing tolerances 
for the surface contour. 


Conclusion 


The inflatable bag, despite a long set-up 
time, has the advantages of quick, easy 
loading of the article to be treated. It 
is safe for both the testing personnel 
and the reflector under test. There is no 
risk of the shock load of a dropped 


Continued on page 24 











LETTERS TO THE EDITOR 


SUBJECT: 


Dear Editor, 


In the last issue of the Journal you in- 
cluded an article titled “Vibration Test- 
ing and the Perpetuation of the My- 
stery”. I am sure most members of the 
Institute of Environmental Sciences feel 
as I do that this article did not depict 
a very realistic picture of the present 
state of vibration testing. True, there is 
room for improvement in the area of 
vibration testing. However, there are 
people searching in the darker areas 
for solutions to today’s problems. If 
the statement “It is precisely here, 
where testing should provide the knowl- 
edge for redesign, that the present 
methods of vibration testing have failed 
to be of utility” were true, a tremen- 
dous amount of effort continues to be 
wasted each day throughout the nation 
performing useless vibration tests. 


The “most usual testing situation” as 
described in the article appears to be 
the usual acceptance or qualification 
test and not the usual development 
test. In the field of development test- 
ing there are many competent engi- 
neers who are aware of the many meth- 
ods used for “reading the output” when 
they are performing vibration tests to 
obtain data usable for redesign. 


How about keeping the records 
straight? Let us have some articles 
from the readers of the Journal on how 
they have eliminated some of the mys- 
tery of vibration testing. 


Lg | truly yours, 
V. Omelka 


Dear Editor, 

Mr. Jack Fromkin’s article, “Vibration 
Testing and the Perpetuation of Mys- 
tery” published in the October, 1961 
Journal of Environmental Sciences 
described the need for a technique to 
observe the internal dynamics of en- 
cased components while undergoing 
vibration testing. Mr. Fromkin con- 
cluded his article by stating that X-ray 
techniques had the most promise to 
achieve his objectives. He went on to 
say that the limitation in applying 
X-ray techniques was the state of the 
X-ray art. 


Zenith Radio Research Corporation 
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Vibration X-Ray Techniques 


recognized the need for improved X-ray 
equipment, as pointed out by Mr. From- 
kin, a little over three years ago. A 
development program, which was re- 
cently completed, resulted in the con- 
struction of X-ray motion picture 
equipment which can shed consider- 
able light on Mr. Fromkin’s mystery. 


The objectives of the X-ray equipment 
development program were as follows: 


1) be capable of making X-ray mo- 
tion pictures of specimens which 
are moving at high velocity 

2) penetrate specimens equivalent in 
thickness to at least 3” of aluminum 

3) synchronize the pictures with the 
motion of the specimen 


When it is desired to take a blur-free 
X-ray picture of an object traveling at 
high speed, it is necessary to limit the 
radiation from the object that exposes 
the recording film to a short time in- 
terval. In order to limit the blur to 
10% of the total displacement, the film 
exposure should occur during less than 
5% of the cycle, i.e., in the case of a 
specimen being vibrated at 1,000 cy- 
cles per second an exposure time less 
than 50 microseconds. 


One method is to continuously illumi- 
nate the object-and use a fast shutter 
which limits the exposure. The second 
is to pulse the illuminating source so 
that its “on” time is short enough to 
stop motion. 


The former method using continuous 
X-ray illumination of the subject has 
been in use for a number of years. The 
equipment typically consists of an X- 
ray source (designed to X-ray motion- 
less objects), a fluorescent screen 
(which converts X-ray energy to light 
energy) and a motion picture camera 
which is focused on the fluorescent 
screen. Since short exposure time is re- 
quired to stop motion most of X-radia- 
tion is wasted, thus severely limiting 
the penetration ability. Therefore, the 
latter method, i.e., pulsing the illuminat- 
ing source to achieve stop motion was 
chosen. By using this technique it is 
possible to increase the X-ray radiation 
intensity by a factor of 10,000 or more 
during the “on” time, thereby increas- 


ing the penetration considerably, and 
also eliminating the need for a fast 
camera shutter. 


The completed system consists of the 
following: a pulsed X-ray source, im- 
age intensifier tube, closed circuit TV, 
pulse camera, and slip-sync. 


The X-ray tube is pulsed up to 30 times 
per second with a 20 megawatt one mic- 
rosecond square wave. The X-ray tube 
current at 150 Kv. beam voltage is 130 
amperes. Previous X-ray generating 
equipment produced only a few milli- 
amperes beam current at 150 Kv., so it 
is readily apparent that the penetrat- 
ing capability during a short time peri- 
od has been greatly increased. 


The image intensifier converts the X- 
ray image to a visible light output 
which is simultaneously viewed on 
closed circuit TV and recorded on mo- 
tion picture film by the pulse camera. 


A little should be said about the rate 
of taking pictures. Going back to our 
example of a specimen being vibrated 
at 1,000 cycles; if we were to take a 
picture every cycle of the specimens 
motion we would limit the operation of 
the equipment to a very short running 
time or to much lower radiation ener- 
gy per pulse. Fortunately, it is not 
necessary to pulse every cycle. The 
Slip-Sync equipment makes it possible 
to synchronize the X-ray pulse with a 
sub-multiple of the vibration frequen- 
cy, resulting in good quality motion 
pictures at a pulse rate of approximate- 
ly 24 pulses per second. The Slip- 
Sync equipment causes an apparent 
slow-motion presentation of the speci- 
men by automatically changing the 
phase slightly between the X-ray pulse 
repetition rate and the vibration table 
frequency. 


Thus, I feel the work done at Zenith 
Radio Research Corporation has fulfill- 
ed Mr. Fromkin’s requirements by mak- 
ing it possible to X-ray monitor speci- 
mens continuously during vibration 
testing. 


Yours truly, 

George A. Ohlmann 

Zenith Radio Research 
Corporation 





THE JOURNAL OF ENVIRONMENTAL SCIENCES 


athe ecanl R 











SHOCK AND VIBRATION 
OF STANDARD MILITARY VEHICLES 


By ROBERT KENNEDY 


U. S. Army Transportation Research Command 


Introduction 


Transportation of cargo and the con- 
sequent shock and vibration effects on 
the cargo present a field in which the 
approach must be refined and specific 
when the handling of sensitive mate- 
rials is considered. Most previous work 
in this field resulted either from a 
requirement to solve a problem con- 
cerning damage that is of a specific type 
or from a need to include all possible 
types of cargo in order to show the ver- 
satility of a particular product to be 
sold. 


The relationship between safety and 
shock and vibration in the transporting 
of sensitive materials is such that the 
results would be disastrous if the shock 
and vibration were exaggerated or if the 
effects of the shock and vibration were 
minimized. If the degree of shock and 
vibration input were estimated below 
the actual amount of g’s and if serious 
damage to the cargo resulted, the nega- 
tive results would be quite obvious. On 
the other hand, if the degree of shock 
and vibration were overestimated, the 
mobility of the items would be serious- 
ly impeded and again an unsafe condi- 
tion would exist. 


It is imperative that the shock and vi- 
bration input to the cargo by various 
modes of transport under all conditions 





FIGURE 1 


Truck tractor and semi-trailer used to conduct tests. 
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be accurately determined. Our objec- 
tive is to insure not only that a sensi- 
tive cargo has a safe trip but that it has 
as broad a range of transportability as 
possible. With most commercial ship- 
ments, a trial and error procedure of 
checking damage claims against various 
shipping routes and modes of travel is 
sufficient to determine safeguards for 
the future against damage caused by 
shock and vibration. Obviously, this 
method cannot be used in determina- 
tions for our present weapons. 


The over-all program is a continuing 
study covering shock and vibration ef- 
fects on cargoes transported by many 
types of vehicles and by all modes of 
transportation. The problem of trans- 
porting sensitive materials occurs in 
five general areas of transportation; 
namely, highway, rail, air, amphibious 
and sea. This paper is limited to a dis- 
cussion of a small portion of the high- 
way phase only. A standard military 
truck was selected as the first vehicle 
to be studied since this vehicle is one 
of the most commonly used transporta- 
tion media. 


The test of a standard military vehicle 
is also designed to determine the shock 
and vibration effects caused by different 
road conditions and by vehicle suspen- 
sion components, particularly the tires. 


It is the intent of this paper to show the 
basic approach to the evaluation and to 
indicate the results that have been 
analyzed to date. 


Evaluation 


An M-52 truck tractor operating in 
combination with an M-127 semi-trailer 
was selected for initial shock and vibra- 
tion studies. This combination is a 
general-purpose vehicle. The truck 
tractor is classed as an M-52, 5-ton, 
6x6, 167-inch wheel-base tractor; the 
semi-trailer is classed as an M-127, 12- 
ton, 4-wheel, dual-axle trailer with a 
cross-country payload of 24,000 pounds 
and a smooth-highway payload of 36,. 
000 pounds. The combination was test- 
ed over a range of roadways, the test- 
run courses consisting of a typical high- 
way, a secondary road, a low-type road, 
a paved road with a rail crossing, and 
a corduroy-type road, any or all of 
which could be encountered during 
cross-country road movements. (See 


Figure 1.) 


All tests have been completed, but, to 
date, only the results of the tests on 
the corduroy-type road have been analy- 
zed. Data on the other type road condi- 
tions are currently being compiled and 
analyzed. Figure 2 shows the cord- 
uroy road over which the shock and 
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FIGURE 2 


Test Vehicle on a portion of the corduroy road bed. 
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vibration tests were conducted. The 
road consists of logs 12-24 inches in di- 
amter, placed crosswise on a firm sand 
base. The course is approximately 14 
feet wide and 400 feet long. This type 
road generates perhaps the most severe 
low-frequency vibration to the vehicle 
and the load. It is certainly the most 
severe of all the test conditions in the 
program. 


The principle instrumentation was com- 
prised of 5 accelerometer transducers, 
all mounted in a vertical direction and 
located on the trailer as shown in Fig- 
ure 3. All accelerometers were of the 
Statham unbonded strain-gage type and 
had a natural frequency of 350 cps and 
a flat range of up to 200 cps. Data from 
the transducers were recorded on a Con- 
solidated Engineering Corporation 18- 





channel recorder in conjunction with a 
direct-current Balancing Bridge. The 
galvanometers limited the frequency re- 
sponse with a natural frequency of 100 
cps and a flat range of up to 60 cps. 


Four accelerometers were located on the 
main suspension members of the bed 
and one was located on the axle, as 
shown in Figure 3. The accelerometer 
on the axle was used to aid in the com- 
parison of the tires and also to correlate 
the shock imparted to the road. Accel- 
erometers were placed at various loca- 
tions on the truck bed to pick up any 
differences attributed to location. 


The recording instruments and power 
supply were housed in a separate 34-ton 
truck. This proved to be a cumbersome 
arrangement and presented a problem; 
the test vehicle and the vehicle carrying 
the recording instruments had to oper- 
ate approximately parallel to each other 
during a test run in order to maintain 
electrical contact between the power and 
the transducers. Telemetering equip- 
ment is now available and will be used 
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FIGURE 5 


Vehicle Accelerations for Desert Tires over Corduroy 


FIGURE 4 


Vehicle Accelerations for Standard Tires over Cord- 


uroy Road. 
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FIGURE 6 


Comparison of Full 24,000 lb. Load 
and Empty Load. 


in future vehicle tests. 

Tests on the corduroy road were run 
with the following vehicle variables; 
standard military tire (11:00 x 20); 
military sand tire (14:75 x 20); rec- 
ommended tire pressure and one-half 
recommended tire pressure; speeds of 
4 and 6 miles per hour; load condition, 
empty, and load condition, 24,000 
pounds. 


The peak accelerations were measured 
for a specific frequency over a given 
time interval of the trace. These accel- 
erations were then recorded on IBM 
tape for use with an IBM 1620 com- 
puter. The 1620 computer was then 
used to compute various statistical ex- 
pressions as the mean and standard de- 
viation. The net result is that the com- 
puter program produced a smooth 
curve fitted and determined by good 
statistical practice. Actually, the orig- 
inal data produced good curves and 
probably were sufficient for our pur- 
poses. A check of a few runs shows 
that the statistical expressions altered 
the original data curves very little. 


Results 


Four accelerometers were located on 
the flatbed to record differences and 
out-of-phase relationships throughout 
the trailer bed. After a check had been 
made of a few individual accelero- 
meters by means of the computer, it 
was readily noted that the accelero- 
meter in each location gave substan- 
tially the same statistical results. For 
the results that were considered, all ac- 
celerometer readings were combined to 
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increase the number of occurrences over 
a given time interval in order to im- 
prove the statistical results. 


Resultant data from the corduroy road 
test are plotted in the form of frequen- 
cy distribution curves as shown in 
Figures 4 and 5. The percent occur- 
rence scale was reversed from a stand- 
ard-frequency distribution curve to 
read from 100 to 0. The curves then 
showed the percent of occurrences that 
are above a given g level. In Figure 
4, for example, run one shows 9 per- 
cent of occurences to be above 8g’s 
and 23 percent to be above 6g’s. 


Run 1 in Figure 4 shows the frequency 
of the vibration to be 5.4 cps or 5.4 
(60) (60) cycles per hour. Cycles per 
hour divided by miles per hour will 
give cycles per mile, or 

5.4(60) (60) =3,240 cycles per mile 

6 

The occurrences were measured in half 
cycles, or peaks, and 9 percent of these 
peaks exceeded 8 g’s; therefore 3,240 
(2) (.09) =583 (8 g’s) accelerations 
per mile. 


The ultimate goal is to be able to pre- 
dict the number of all accelerations 
per mile for all conditions. This type 
of data, if it is tied in with fatigue 
data on sensitive or other types of car- 
go, should furnish the basis for speci- 
fying or designing transportation 
routes for cargoes. A general approach 
of this nature on other modes, such as 
rail and air, should furnish a basis 
for mixing routes or should furnish a 
combination of modes to make up a 
route and to know the magnitude and 
frequency of the shock to cargo. 


The tests, even for the corduroy road 
portion, were run for more load and 
speed conditions than shown here. It 
might be argued that any slight change 
in any of the variables will drastically 
alter the results so that an infinite 
number of frequency distribution 
curves will be required to depict the 
road movement of a sensitive cargo. 
At present, the sensitivity of the vari- 
ables (road condition, tire pressure, 
type of tire, mass of cargo, etc.) is 
being studied, and it appears that not 
too many groupings will be necessary 
if the combinations are used in con- 
junction with a reasonable safety fac- 
tor. As new developments cause large 
changes in the variables, the new re- 
sults can be added to the existing ones 
and new results obtained in a matter 
of days. If the digital computer, semi- 
automatic data reduction, and standard 
test courses are used, a rapid test proc- 
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Comparison of 3.7 mph and 5.8 
mph Test Runs. 


ess results, which is extremely impor- 
tant for military considerations of 
shock and vibration. 

The number of transportation variables 
is automatically reduced bécause the 
tests show certain conditions produce 
high accelerations; these conditions 
would subsequently not be recom- 
mended for transport. Figure 6 shows 
the frequency distribution curve for 
high tire pressure, high speed, and for 
a full and an empty load. It should be 
noted that 6 miles per hour is maxi- 
mum for this course and that any in- 
creases over this speed is considered 
too risky for the driver. It is apparent 
that an extremely light cargo is sub- 
jected to almost double the accelera- 
tion level of that of a heavy one. This 
was apparent, in general, before the 
test was run; however, the exact num- 
ber of accelerations per mile can now 
be determined, and this will pinpoint 
the importance of density to a specific 
cargo. Q 


Figure 7 shows the results of the tests 
that were conducted when all the vari- 
ables, except speed, were the same. An 
increase in speed from 3.7 miles per 
hour to 5.8 miles per hour again 
shows an increase in acceleration sever- 
ity by a factor of almost 2. Here again 
speed must be weighed against military 
considerations and against the specifi- 
cations of the cargo in order to deter- 
mine the optimum requirements for 
transport. 


Results of change in tire pressure, with 
the other conditions held substantially 
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Mr. Rosert Kennepy is the Chief, 


portation Engineering Office, U. S. 
Army Transportation Research Com- 
mand, Fort Eustis, Virginia. He was 
formerly with; ACF Industries as Su- 
pervisor Design Engineering, Analytic 
Engineer, MW Kellogg Co. and an In- 
structor Engineering Mechanics at the 
University of Maryland. Mr. Kennedy 
has ten years experience in development 
and research as regards transportation 
equipment for shock.and vibration con- 
trol. He is a registered professional en- 
gineer, a member of ASME, ASCE, and 
received his BS in 1949 and MS in 





Transportation Analysis Division, Trans- 
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FIGURE 8 


Comparison of 70 psi and 35 psi 
Tire Pressures. 
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FIGURE 9 


Comparison of Standard Tires and 
Desert Tires. 
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fixed, are shown in Figure 8. The 
change in tire pressure did not produce 
a change as severe as that effected by 
other variables. Reduction in tire pres- 
sure is usually made because of mobil- 
ity considerations; moreover, some bo- 
nus is received in the reduction of ac- 
celerations. 


Figure 9 shows the reduced accelera- 
tions that were attained by the use of 
desert tires. It must be noted that the 
recommended pressure for desert tires 
is 50 p.s.i. and that the recommended 
pressure for standard tires is 70 p.s.i. 
The reduced shocks seem to be attribu- 
ted in part to differences in tire pres- 
sure. The curves show the number of 
accelerations for each tire at its recom- 
mended tire pressure. 


It is realized that much more evalua- 
tion and analysis are necessary to de- 
termine fully the behavior of- a cargo 
throughout a given movement. As part 
of this program, more test work has 
been performed on paved roads with 
the same test vehicle described herein. 
A visual examination of the oscillo- 
graph traces indicates that the most 
severe vibrations for these tests were 
encountered on a paved highway at a 
railroad crossing. It is further real- 
ized that more testing should be per- 
formed in the higher-frequency range. 


The initial tests and results have been 
encouraging, and it is planned to con- 
tinue this effort this year in additional 
load and road vibration studies and 
tests. Increased emphasis on analysis 
of vibrations in all planes (roll and 
pitch vibrations as well as vertical) 
will be included in the plans. Also, 
tests are planned for extending the 
number of road and off-road condi- 
tions in order to develop a broader 
range of road effects. Efforts will be 
expanded to measure more locations 
and more mechanical data on a vehicle. 
In addition, more extensive use will 
be made of travel transducers and 
strain gages for vibration measure- 
ments. 


ABSTRACTS 


THE SOLUTION OF THE EQUA- 
TIONS FOR A CASE OF STA- 
TIONARY HEAT CONVECTION 
IN AN INFINITE OBLIQUE CIR- 
CULAR CYLINDER 


By E. Kh. Drakhlin (U.S.S.R.) 


In the problem of stationary heat con- 
vection in the centre section of a long 
oblique circular cylinder, contained in 
an infinite solid mass with a tempera- 
ture gradient at infinity constant with 
respect to space and time, exact solu- 
tions are found for the velocity and the 
temperature on the assumption that the 
streamlines are parallel to the axis of 
the cylinder and that there is no tem- 
perature gradient along the axis of the 
cylinder. 





Translation available from the Office of 
Technical Services, Dept of Commerce, 
Washington 25, D.C., #61-27298, $1.10 


EDUCATION 


MEASUREMENT ENGINEERING 


Two short courses will be conducted at 
Arizona State University at Tempe, 
Arizona on January 29 through Feb- 
ruary 2, 1962. The theme will be “How 
to Obtain Valid Data on Purpose.” 
One course will be a Lecture Program 
containing Basic Concepts and Special 
Lectures. The second course will be 
held in. conjunction with the first and 
will be an Experimental Program 
where attendees will be able to obtain 
laboratory experience. A six page bro- 
chure describing the courses in detail 
may be obtained from: 


Measurement Education Division 
Stein Engineering Services Inc. 
5602 East Monte Rosa 

Phoenix 18, Arizona 


ENVIRONMENTAL WORKSHOP 


Workshops concentrating on specific 
aspects of environmental testing were 
scheduled in New Mexico as a re- 
sult of the state’s first proto-type con- 
ference conducted by Sandia Corpora- 
tion in Albuquerque on Sept. 14 and 
15,-1961. 


Over 250 scientists, engineers and 
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ENVIRONMENTAL WORKSHOP 


Left to Right—Dr. C. Irwin Vigness 
meets with W. A. Gardner und R. 
W. Henderson during New Mexico’s 
first environmental testing work- 


shop. 


technicians from military agencies, re- 
search and development laboratories 
and universities attended the initial 
workshop. Following the presentation 
of prepared papers, sessions were de- 
voted to discussions about shock, phi- 
losophy and economics, space prob- 
lems, vibration and special problems. 
Through this technique, specific areas 
of mutual interest were éstablished to 
serve as subjects for additional work- 
shops which are now being scheduled 
by some of the participating organiza- 
tions, 


R. W. Henderson, Vice President, 
Weapons Program, Sandia Corpora- 
tion, delivered the introductory ad- 
dress on “The Role of Environmental 
Testing in Nuclear Ordnance Develop- 
ment.” 


Dr. C. Irwin Vigness, Supervisory 
Physicist and Head of the Shock and 
Vibration Branch of the Naval Research 
Laboratory in Washington, D. C. and 
member of the Institute of Environ- 
mental Sciences, was the featured 
speaker at a dinner meeting. He spoke 
= the subject of “Shock and Vibration 
ests.” 


MEMBER’S NEWS 


A. E. Creek has been appointed as en- 
gineering liaison and sales representa- 
tive in the Washington-Oregon area for 
Wyle Laboratories’ Testing Divisions 
and Manufacturing Division. Mr. 
Creek’s offices are located at 10203 
N.E. First Street, Bellevue, Wash. 
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Mr. Jesse Markson, president of 
E.R.A. Inc., Engineering Representa- 
tives, announces the completion of their 
new building at 330 Great Neck Road 
in Great Neck, N.Y. Mr. Markson also 
announces the addition of four engi- 
neers with wide experience and back- 
ground to the field engineering staff of 
E.R.A. Inc. Mr. Markson is handling 
the Environmental Lecture Series spon- 


sored by the New York Chapter. 


Richard F. Wenke has joined the 
staff of Tenney Engineering, Inc., Un- 
ion, N.J., a major manufacturer of en- 
vironmental and orbital simulators and 
electronic and ground support test 
equipment, as development engineer. 
Mr. Wenke previously was liaison en- 
gineer with International Radiant Cor- 
poration. 


NEW PRODUCTS 


IONIZATION GAUGE 


A rugged cold cathode ionization gauge 
has been developed by the Geophysics 
Corporation. of America, Bedford, 
Mass., which is able to withstand the 
extreme vibration, acceleration and 
thermal shock forces encountered in 
rocket and satellite launchings and still 
obtain reliable atmospheric pressure 
and density measurements at altitudes 
of more than 500 miles. 


The new Magnetron-type gauge has a 
wide range of sensitivity (from 1 x 10-* 
to below 1 x 10-1! mm of mercury pres- 
sure) and can be used for measure- 
ments in regions where the number 
density of particles is less than 10° per 
cubic centimeter. In addition to its 





Ionization Gauge 


rocket and satellite use, the gauge will 
also serve as a useful laboratory instru- 
ment to control or check out simulated 
high altitude environments or other 
high vacuum processing operations. 


Operation and control of the unit is ac- 
complished by an electron flow through 
crossed magnetic and electric fields, 
rather than by means of a grid-anode 
configuration used on conventional tri- 
ode-type ionization gauges. 


NEW SHAKER DESIGN 


A radically new shaker design, the first 
major change in the relatively short 
history of electrodynamic shakers, has 
been placed in operation by Ling Elec- 
tronics, a division of Ling-Temco- 
Vought, Inc., it was announced here 
today. 


Pierce said the shaker is capable of 
vibrating a 100-pound package to 100 
times the force of gravity and has ad- 
vanced the state of vibration testing art 
to allow testing levels never before 
possible. 


The new shaker, Ling Model L-200, is 
rated at 22,000 pounds force and is 
capable of taking medium size test pack- 
ages te high g levels. It is driven by 
a 120,000-watt audio power amplifier, 
also manufactured by the division in 


Anaheim, Calif. 
Continued on page 26 
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JEROME BAKALISH 


On October 9, 1961 the Executive Com- 
mittee of the Institute of Environmental 
Sciences met in Detroit, Michigan. Mr. 
Herbert J. Saunders, Membership 
Vice President, recommended the up- 
grading of several members from the 
status of Member to that of Fellow. All 
recommendations were approved by the 
Executive Committee. The following 
are the new “Fellows.” 


JEROME BAKALISH received his 
education at Compton Junior college 
and Long Beach City College. He has 
been with The Martin Company in 
Denver for the past year and a half 
where he started as a Senior Engineer. 
He is presently a Supervisory Engineer. 
Prior to this he spent eight and a half 
years at the Firestone Missile Division 
in Los Angeles, Calif. where he was the 
Senior Engineer to the Supervisor of 
Environmental Test Laboratories. He 
began his environmental career at the 
Aerophysics Department of North Amer- 
ican Aviation in Downey, Calif. 


His activities in the Institute started in 
1957. He served as the Treasurer and 
later President of the Society of En- 
vironmental Engineers. After the mer- 
ger with the Institute of Environmental 
Engineers he became the President of 
the Los Angeles Chapter. He was the 
Registration and Fiscal Chairman of 
the National 1960 Technical Meeting. 
He has been highly instrumental in the 
organization of the new Colorado Chap. 
ter and is their present National Direc- 
tor. 


JOHN R. BOYLE received his Bach- 


elor of Science Degree from the Uni- 
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ELECTION FELLOW 


versity of Illinois in 1921. During 
World War I he served as a Command- 
er of a Mine Sweeper and has since 
carried the nickname of “Skip.” Dur- 
ing World War II he served as a mem- 
ber of the government’s Engineer’s In- 
ventors Commission. His work on this 
Commission is still classified “Secret.” 
Since then and up until two years ago 
he was the President and Owner of the 
Boyle Engineering Laboratory which 
has been devoted mainly to develop- 
ment and research in the environmen- 
tal testing field. 


Mr. Boyle is the holder of more than 
twenty patents including the Velometer, 
the Dew Point Meter, and he is copy- 
right holder of the psychrometic cal- 
culator. He has done work on corrosion 
caused by electrolytic action of stray 
current, collaborated with the Edison 
Company on solving some of the prob- 
lems of air pollution, and worked with 
Mr. Clarence Birdseye in the develop- 
ment of some of the machinery used in 


the early stages of the frozen food in-- 


dustry. 


Mr. Boyle was the first President of the 
Chicago Chapter. He is also a Regis- 
tered Professional Engineer, Member of 
the Chicago Association Consulting En- 
gineers, National Professional Engi- 
neers, Illinois Society of Engineers, 
American Society of Heating and Ven- 
tilating Engineers, and the American 
Society of Refrigeration Engineers. 


JOHN J. SEXTON received his B.E.E. 
from Polytechnic Institute of Brooklyn. 





He has been with American Bosch 
Arma Corp., Arma Div., for the past 
ten years. He is presently the Head of 
the Technical Staff of the Development 
Service Dept. His duties include re- 
sponsibility for long range planning of 
environmental facilities and their de- 
velopment, investigation and develop- 
ment of “state of the art” advances in 
environmental criteria, evaluation meth- 
ods and instrumentation. Prior to this 
advancement he held the position of 
Head of the Environmental Section with 
managerial responsibility for operation 
of a comprehensive environmental lab- 
oratory staffed with 50 engineers and 
technicians. Prior to this Mr. Sexton 
spent three years with the U. S. Navy 
where his duties involved the study of 
environmental properties as related to 
antisubmarine warfare. 


Mr. Sexton has been highly active in the 
affairs of the Institute since 1957. He 
has served as Facilities Chairman for 
the 1958 National Technical Meeting, 
Chairman of the New York Chapter, 
Member of the Executive Secretary’s 
staff, Advertising Manager for the Jour- 
nal of Environmental Engineering, 
Chairman of the New York 1959 Sym- 
posium, Chairman of the New York 
Professional Relations Committee, and 
is presently a Director for the New 


York Chapter. 


Mr. Sexton is also a member of the New 
York Academy of Sciences, Instrument 
Society of America and the American 
Ordnance Association. 





cum STATIC LOAD 


weight or person disturbing the reflector 
or measuring devices during a test. The 
cost of the bags and blower and associ- 
ated material is not high when consider- 
ing the size of the article tested and it 
compares favorably with the cost of 
procuring the large amounts of weight 
to accomplish the same purpose. The 
equipment for a test as described can 
be stored in six boxes the size of foot 
lockers. 


The greatest advantage is the speed of 
performing the tests with few personnel 


enabling the greatest accuracy in meas- 
urements. There is no danger of any of 
the measuring devices being knocked 
or moved, consequently the repeatabil- 
ity is as good as the pressure and dis- 
placement measuring devices. 


Credit should be extended to personnel 
here at the I-T-E Circuit Breaker Com- 
pany, who were responsible for the con- 
ception, design of equipment, execution 
and the evaluation of the tests. These 
people are Messrs. Burwell, Fassnacht, 
Kerstetter and myself. 





THE JOURNAL OF ENVIRONMENTAL SCIENCES 


See aR io i it ls tb a AP TES TS ES a 


font SRE 





HONEYWELL 


The New Honeywell Thermal System withstands extreme vibration and corrosion conditions 


Here’s a new gas-actuated thermal system that 
takes the zig-and-zag out of temperature record- 
ing under severe vibration conditions. 


A complete series of vibration tests has proved 
the vibration resistance of the new Class Ill 
thermal system. In these tests (shown above), the 
Class Ill system was installed in a standard 
Honeywell rectangular case recorder, and sub- 
jected to forced vibrations in three mutually per- 


pendicular planes. With accelerations up to 0.2G 
from 0 to 200 cps, maximum pen oscillation was 
limited to 1.5%. For more than 75% of the range, 
pen oscillation was less than 0.5%, with no reso- 
nant effects at 60 cycles. 


Get the complete story by contacting your nearby 
Honeywell field engineer. Minneapolis-Honeywell, 
Wayne and Windrim Aves., Phila. 44, Pa. In Can- 
ada, Honeywell Controls, Ltd., Toronto 17, Ont. 


Honeywell 


HONEYWELL INTERNATIONAL Sales and Service offices in principal cities of the world. Manufacturingin United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 








Conined ENVIRONEWS 


REFRIGERATED CENTRIFUGE 


An improved refrigerated centrifuge 
has been announced by Chicago Surgi- 
cal & Electrical Co., division of Labline, 
Inc., Chicago. The unit, called the 
2UR Centrifuge, provides automatically 
controlled centrifugation at tempera- 
tures down to minus 20°C. Maximum 
speeds of 6,000 rpm. are readily se- 
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Refrigerated Centrifuge 


cured and much higher speeds can be 
attained with multi-speed attachments. 


The improved model boasts of many 
refinements in design and performance 
and is suitable for all laboratory re- 
quirements. It accommodates all stend- 
ard centrifuge heads for Size 1 and 
Size 2 units and is designed to operate 
with complete safety. The smooth-sur- 
faced, inner protective shield is heavy 
gauge stainless steel and is easily 
cleaned. Temperature is controlled 
within +1°C. 


COLD CAPS 


NRC Equipment Corporation of New- 
ton, Mass., announced today that it has 
been granted an exclusive license by 
Edwards High Vacuum, Ltd. of Eng- 
land to manufacture and sell “cold 
caps” for the complete line of NRC’s 
high speed vacuum diffusion pumps in 
the United States. 


NRC stated that the inherently low 
backstreaming rates of modern diffu- 
sion pumps are reduced 98 to 99 per- 
cent by the use of the cold cap, without 
significantly affecting pump speed. In 
the specific case of NRC high speed dif- 
fusion pumps with backstreaming rates 
of less than 0.05 mg/cm?/min, back- 
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streaming has been effectively reduced 
to 0.0005 mg/cm?/min or less, engi- 
neeers reported. 


NRC is offering the cold cap as an op- 
tional fitting on all new diffusion 
pumps. For conventional vacuum proc- 
esses, such as metallizing and some lab- 
oratory work down to the 10-® torr 
(mm Hg) pressure range, cold caps 
alone are sufficient, NRC said. In ul- 
trahigh vacuum space environmental 
chambers or thin film research, where 
cryogenic traps are used, the cold caps 
are effective in reducing the back- 
streaming rates even further, to in- 
finitesimally small values consistent 
with the ultraclean requirements of 
these technologies. 


TILT TABLES 


Available in two models, the Micro Gee 
201 Static Tilt Tables offer a conveni- 
ent, accurate method for furnishing in- 
cremental angular inputs to accelerom- 
eters, gyros, and similar devices. Both 
instruments feature a large engraved 
vernier scale on the outer axis provid- 
ing setting accuracies to 0.05 degrees 
throughout the 360 degree range. The 
seven-inch diameter platform itself can 
also be rotated through 360 degrees, 
and is indexed with a locking pin at 45 
degree intervals. Initial leveling of the 





Tilt Table 


table is accomplished by a three-point 
leveling system and a spirit level align- 
ed with the table surface. 


For further information, cdntact: Micro 
Gee Products, Inc., 6319 West Slauson 
Ave., Culver City, Calif. 


AIR BEARINGS 


Air bearings for satellite simulators, 
consisting of spheres and matched seats 
or sockets, are now available from In- 
dustrial Tectonics, Inc., Ann Arbor, 
Michigan. The term “air bearings” is 
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Air Bearing 


used because the spheres actually float 
on a film of air to simulate the weight- 
less and frictionless conditions of out- 
er space. 


Sphericity of bearings up to 12-in. in 
diameter can be held to 0.000050-in. or 
less with surface finish of 4 microinch 
or less. Other tolerances can be held 
consistent with requirements of match- 
ing the sphere to bearing socket. 


The socket has a number of air vents 
so that when sufficient air pressure is 
supplied the sphere floats on a film of 
air. Nitrogen or other gases may be 
used instead of air. A table is mounted 
at the top of the floating sphere. The 
firm can make any practical size bear- 
ings and sockets to specifications. 


For further information, write to Mr. 
K. W. McKenzie, Sales Manager, Ball 
Division, Industrial Tectonics, Inc., 
3684 Jackson Road, Ann Arbor, Michi- 
gan: telephone Area 313, Number 663- 
2451. 


TEST MACHINE POWER 
CONTROLLER 


A new automatic power controller, de- 
signed to operate in conjunction with 
any standard universal testing machine, 
is now being marketed by The Mar- 
quardt Corporation of Van Nuys, Calif. 
it was announced today. 


The Model TM-9 controller, an acces- 
sory of Marquardt’s TM-6 universal 
testing machine, accurately controls 
high and rapid rising temperatures on 
test specimens within 10 degrees in a 
range from room temperature to 
6000°F. The TM-9 utilizes the elec- 
trical resistance of the material being 
tested to convert the electrical energy 
to heat. Only the specimen itself is 
heated with absolute minimum thermal 
lag and maximum heating efficiency. 
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Standard ASTM specimens are heated 
in seconds to the required test tempera- 
ture. 


SHAKER CONTROLLER 


Automatic shaker control for electro- 
dynamic Vibration Test Systems in- 
cludes three functions— 


a. Sweeping oscillator from 5 cps to 5 
KC, and 5 KC to 10 KC. Variable 
speed sweep motor reverses at ad- 
justable upper and lower limits. 


b. Servo to automatically control table 
motion. 


c. Vibration Meter transfers with servo 
to indicate level of displacement or 
acceleration controlled. 


The servo and vibration meter section 
will control and indicate constant dis- 


Shaker Controller 


placement and two levels of constant 


acceleration. Both levels of accelera- 
tion and the displacement level are in- 
dependently adjustable. In addition, 
the transfer frequencies are adjustable 
over wide limits. Available from Un- 
holtz-Dickie Corp., 2994 Whitney Ave., 
Hamden 18, Conn. 


NEW VACUUM SYSTEM 


Clean vacuums 5 x 10-° mm Hg in 4 
hours or less, without bakeout, are now 
readily achievable in a glass bell jar, 
with the “Boostivac”-equipped, ion 
pumped high vacuum system developed 
by Ultek Corp. 


The complete vacuum system operates 
from a single electrical connection, re- 
quires no plumbing or liquid nitrogen 
cold traps. It is invulnerable to power 
failure, and provides reliable, contami- 
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Vacuum System 


nant-free vacuums without operator at- 
tention and with minimum maintenance. 


Complete details, both on the Boostivac 
and on standard systems, are available 
from the manufacturer: Ultek Corpora- 
tion, 920 Commercial Street, Palo Alto, 
California. 


ULTRA KRYOMATS 


Lauda Ultra Kryomats are thermostat- 
ically controlled circulating refrigera- 
tion systems. They develop a high cool- 
ing capacity and can be used to dis- 
sipate large heat volumes, i.e. exotherm- 
ic reactions, low temperature distilla- 
tions, continuous electrophoresis, etc. 
The solution in the reservoir is refrig- 
erated to an accuracy of +1°C (floor 
models) or +0.2°C (table models). 
The chilled liquid is then circulated 
through the control area by duplex cir- 
culating pumps which provide both 
pressure and suction. 


For further information contact: Lauda 
Instruments, Inc., P.O. Box 422, Great 
Neck, N.Y. 


VELOCITY METER 


Developed for use in the package test- 
ing laboratory as a practical, low cost 
means of measuring dolly impact veloc- 
ities of conbur incline impact testing 
machines, the Velometer is a compact 
self-contained mechanical instrument 
equipped with a calibrated drive unit 
mounted on the input shaft. The meter 
is supported by a weighted pedestal 
which is placed on the floor near the 


bottom of the incline track structure 
and so positioned that it can be actu- 
ated as the dolly passes by. 


As the dolly contacts the drive unit, the 
meter’s mechanism registers velocity in 
ft./sec. on its dial by means of a re- 
settable maximum speed pointer. 


Complete information may be obtained 
from L.A.B. Corporation, 500 Onon- 
daga Street, Skaneateles, N.Y. 


PUBLICATIONS 


ANALYTICAL LAB PROBLEMS 


A new 4-page folder, describing X-ray 
methods employed by a large analyti- 
cal laboratory in handling many dif- 
ferent tasks, is available gratis from 
Philips Electronic Instruments, 750 
South Fulton Avenue, Mount Vernon, 
N.Y. Reprinted from a national re- 
search publication, the article explains 
analytical procedures for Meehanite, 
low and high-alloy and tool steels, 
aluminum, brass, bronze, Inconel, Mon- 
el, zirconium and titanium alloys, 
white-metals, die-cast, magnesium, 
nickel-base and cobalt-base alloys. 


RMS RECORDING 


Two, twenty-two page Technical Re- 
views “RMS Recording of Narrow Band 
Noise With A Level Recorder” and “Ef- 
fective Averaging Time of an RMS 
Level Recorder.” Influences in the Lev- 
el Recorder that affect the measurement 
of the theoretically true RMS value of 
a statistically fluctuating signal are ex- 
tensively explored. To obtain copies, 
request JTR-4-60 and JTR-1-61. B& K 
Instruments, Inc., 3044 West 106th 
Street, Cleveland 11, Ohio. 


RUSSIAN TECHNICAL 
JOURNALS 


1961 issues of four leading Russian 
technical journals, translated cover-to- 
cover into English, are currently being 
published by the Instrument Society of 
America under a grant in aid from the 
National Science Foundation. Under- 
taken as a service to American science 
and industry, the ISA “Soviet Instru- 
mentation and Control Translation 
Series” is now in its fifth year. It af- 
fords U.S. scientists and engineers an 
excellent means of being informed 
about the latest developments in the 
field of Soviet instrumentation and au- 
tomatic control. 


The 196] translations, as well as trans- 
lations of previous years published 


Continued on page 30 
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Left to right: K. Hogan, J. Morgan, S. ‘ 
Frazier, Information Chairman, R. Mc- 
Donald, R. Inabinette, J. Chase, Pro- 
gram Chairman, E. Thornton, G. Kan- 
Montera, Membership 


en, a 
Membership Chairman. 
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LOCAL CHAPTER NEWS 


Boston Chapter October meeting was 
held at the Raytheon Company in Bur- 
lington, Mass. The speaker was Mr. 
William Dunn of Tenney Engineer- 
ing. His subject was “High Intensity 
Sound.” Membership information in 
this area may be obtained from John 
A. Smith, Raytheon Company, Sud- 
bury, Mass., Hilltop 3-9521 Ext.2131. 


Chicago Chapter held their October 
meeting in Mishawaka, Indiana. Mr. 
Elmer Warnken of Cincinnati Testing 
and Research Labs. spoke on the 
“Anatomy of Manned Space Flight.” 
Their November meeting was held back 
in Chicago where Mr. Andrew Marshall 
of Hexcel Products presented “Envi- 
ronmental Testing of Honeycomb Ma- 
terial.” Membership information can 
be obtained from Mr. Arthur Carlson 
of the Ohmite Mfg. Co. in Skokie, IIli- 


nois. 


Los Angeles Chapter is having an 
average attendance of 95 people at 
their Technical Meetings. Mr. Herb 
Waldeck of Consolidated Vacuum 
Corp. spoke at their October meeting. 
He discussed the various methods con- 
sidered and the one chosen to provide 
a vacuum of 10-* microns in the new 
space simulator, 47’ x 25’. Their De- 
cember meeting covered methods for 
simulating solar radiation. Their two 
semester course “Climatics” and “Dy- 
namics” will start at U.C.L.A. in Febr- 
uary. Mr. Dale Missimer of Missimer’s 
Inc. at Glendale, Calif. is the Member- 
ship Chairman. 


Michigan Chapter held their October 
Meeting on the evening of the National 
Executive Committee Meeting. Four- 
teen National officers attended their 
meeting to bring the total attendees to 
eighty-eight. Mr. William Gardner of 
Sandia Corp. spoke on “Nuclear Weap- 
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ons Testing.” His presentation includ- 
ed movies of the facilities in operation. 
Several of the officers met with Mr. 
Gardner in downtown Detroit to con- 
tinue the discussion. 


Mid-Atlantic Chapter had Mr. Dan 
Grady for their October speaker. He 
discussed the “Vacuum System Criteria 
for Space Simulation.” Mr. Frank Kle. 
kotka of Heinemann Electric Co., Tren- 
ton, N. J. has taken over the duties of 
Chairman for this chapter due to the 
transfer of Mr. Pete Zukauskas to Den- 
ver, Colo. 


New York Chapter held their Novem- 
ber meeting in Manhattan where Mr. 
Kurt Greene of the United States Test- 
ing Company presented Electrical com- 
ponent Test and Evaluation Techniques. 
This chapter is offering free copies 
(while they last) of their 1959-1960 
Symposium Preceedings to new mem- 
bers. Mr. Russell Hoffman of Hazel- 
tine Electronics in Little Neck, N. Y. is 
the man to contact. 


Northern California announces their 
nominating committee for the 1962 of- 
ficers. The committee consists of J. A. 
Biberdorf, E. W. Hughes, D. G. Dwyre, 
Jr., H. Marquardt, and A. B. Millar. 
Their December meeting will have Mr. 
Fred Hermann of Tenney Engineering 
speaking on “Thermal, Heat Flux, and 
Solar Simulation in Space Simulators.” 
Membership information for this chap- 
ter can be obtained from Mr. E. W. 
Carmichael of the Fairchild Semicon- 
ductor Co. in Mountain View, Calif. 


San Diego Chapter has announced 
their program for the year through 
May, 1962. Information can be ob- 
tained from Mr. W. W. Russell of Wi- 
ancho Engineering Co. in El Cajon, 
Calif. Their December meeting will be 


a paper entitled “New Techniques in 
Random Vibration Testing.” Member- 
ship information is obtainable from 


W. N. Hosmer of El Cajon - HO 3-2868. 


Southern Ohio Chapter met at the 
Officers Club, Wright Patterson AFB, 
October 19th in the Gold Room. Fifty 
members attended the dinner, enjoyed 
a social hour prior to the dinner, meet- 
ing new and old friends. Mr. Menard 
of MB Electronics presented a very fine 
paper on random vibration pertaining 
to Multifilter Equalization Systems. 
Groups from Cleveland, Columbus, 
Lima and Indiana attended the dinner 
and the seminar. The November tech- 
nical meeting was held at the Engineers 
Club, Dayton, Ohio. Mr. Eugene Nor- 
ris of Koehler Aircraft in Dayton is the 
Membership Chairman. 


Central New York chapter is still in 
the forming stage. They conducted a 
Technical Program in October and had 
Dr. Robert Mains present a paper en- 
titled “What Constitutes Accuracy in 
Shock Measurements?” If you reside 
in any of the following areas please 
contact the gentlemen listed: Utica— 
Larry Marin of General Electric Co., 
Rochester—William Stewart of Con- 
solidated Vacuum Corp., Syracuse— 
Murray Epstein of General Electric Co. 


At their October Meeting the Na- 
tional Executive reviewed three 
applications for new local chap- 
ters. These were from Colorado, 
National Capital and Orange Coun- 
ty, Calif. All applications were 
approved. 


Colorado Chapter initially got its 
start through the efforts of Mr. Jerome 
Bakalish of the Martin Co. Mr. Baka- 
lish is a past President of the Los 
Angeles Chapter. Their new officers 
are as follows: 
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President 
Howard McGregor, The Martin Co. 


Vice-President 


Harry Williamson, Beech Aircraft 
Co. 


Executive Secretary 
Terry O’Grady, Power Sources, Inc. 


Recording Secretary 
Al Iadarola, The Martin Co. 


Treasurer 
George Zawadski, Stanley Aviation 


National Director 


Jerome Bakalish, The Martin Co. 


National Capital Chapter draws its 
membership from Maryland, Virginia, 
and the District of Columbia. This 
chapter received its start through the 
efforts of Mr. Neal Granick of the 
N.A.S.A. Goddard Space Flight Center. 
Mr. Granick was a former officer of the 
Southern Ohio Chapter. Their new of- 
ficers are: 


President 
Park Espenschade, U.S. Army 


Vice-President 
Harry Rich, David Taylor Model 


Basin 





MR. PARK ESPENSCHADE 
President 
National Capital Chapter 


Secretary 


Richard Carpenter, American Ma- 
chine & Foundry 


Treasurer 


Arthur Jenkins, Emerson Research 
Laboratory 


National Director 


Neal Granick, NASA, Goddard Space 
Flight Center 


Orange County Chapter was formed 
due to the large membership in the Los 
Angeles area. It was felt there was 
room for more than one chapter here. 
Mr. Robert Inabinette of Pacific Scien- 





tific Company provided the original 
“push” on this group. Mr. Inabinette 
is a past President of the San Diego 
Chapter. Their officers are: 


President 
R. A. Inabinette, Pacific Scientific Co. 


Vice-President 
Jack Morgan 


Executive Secretary 


Robert McDonald, Helipot/Beckman 


Recording Secretary 
Gerald Kanen, Servonic Instruments 


Treasurer 


Kenneth Hogen, Robertshaw Fulton 
Aero & Instr. Div. 


National Director 
Ernest Thornton 


Who is next? Activity is brewing in 
Central New York as noted above. Mr. 
Leonard Clark of Texas Instruments in 
Dallas would like to hear from persons 
in the Dallas-Ft. Worth area. Mr. 
Ernest Woodfill of Environ Electronic 
Labs. in Minneapolis, Minn. is interest- 
ed in forming the Twin Cities Chap- 
ter. Mr. Clark Beck, Jr. of the Boeing 
Company is looking for other interested 
parties in the Wichita, Kansas area. 
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DEPENDABLE operation and 
accurate tests can only be assured through constant 
research and the use of highest quality materials 
and workmanship. Murphy & Miller test equipment is 
manufactured to the highest standards with quality 
the prime objective. The true meaning of 
dependability becomes vital when it is considered 
that an entire production schedule often hinges upon... 


a dependable test. 
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ENVIRONMENTAL TEST 


600 West Taylor Street, Chicago 7, Illinois 
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fe SA A a 
The Complete Testing Service 


for Government and Industry 


Let one of the Nation’s largest and most 
complete independent certified testing lab- 
oratories assist you with its excellent facil- 
ities for qualification testing to MIL and 
commercial specifications. YORK's services 


VIBRATION *® SHOCK * HUMIDITY ¢ EXPLO- 
SION ¢ TEMPERATURE ¢ R&D RFI STUDIES 
PRODUCT TESTING ¢ CHEMICAL/BIO- 
LOGICAL ¢ ELECTRONIC ¢ ELECTRICAL 
MECHANICAL © MARKET RESEARCH 
QUALITY CONTROL 


Phone, write or wire for complete descriptive brochures. Our 
experienced engineering staff is always available for con- 
sultation or prompt quotations on your urgent testing require- 
ments. Of course, there is no obligation on your part. 


York's manufacturing divisions produce KIP® and ELEC- 
TRO-MITE® Special Purpose Electron Tubes and precision 
electronic test equipment. 


YORK Research Corp. 


101 RESEARCH DRIVE 
CONN: DAVIS 5-1371 
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STAMFORD, CONN. 
TWX: STAM 434 NYC: MELROSE 53-6378 





BETHLEHEM S$ 
ThermaLine 


standard chamber 
for simulation 
of combined 
environment 


ThermaLmonarch 


Mark 1 


developed for use with 
any vibration machine 
: - 48" high 
B6eu.ft. ? 36” wide 
testspace ; clomC 


Write for Bethlehem’s complete 
Environmental Product Catalog. B) 


ENVIRONMENTAL , 
ENGINEERING 
DIVISION 


THE 


BETHLEHEM 


CORPORATION esr. :ase6 


225 W.SECOND ST., BETHLEHEM, PA. 


OTHER BETHLEHEM DIVISIONS: SPECIAL CONTRACTS, 
BETHLEHEM FOUNDRY & MACHINE, PROCESS EQUIPMENT, 
CEMENT MACHINERY, DYNATHERM OIL HEATING. 


Continued ENV] RO N EWS 


under ISA’s program, are available at 
low subscription rates ranging from 
$25 to $35 per annual subscription. 
On a combined order for all four jour- 
nals, special rates apply. Back issues 
are available free of charge with sub- 
scriptions to current issues. 


For subscriptions or additional infor- 
mation write to: Foreign Translations 
Department, Instrument Society of 
America, Penn Sheraton Hotel, 530 
Wm. Penn Place, Pittsburgh 19, Pa. 


INFRARED TEST INSTRUMEN- 
TATION 


A complete line of laboratory and pro- 
duction test equipment for infrared 
components and systems is described 
in a new brochure just released by In- 
frared Industries, Inc. The line in- 
cludes comprehensive and automatic in- 
frared detector testing consoles, radi- 
ant sources and temperature controllers, 
low-level amplifiers, modulator speed 
controls, integrators, calibrators, opti- 
cal comparators and special-purpose 
power supplies. Many of these units 
have wide application in electronics 
outside the infrared region. 


Copies of the 12-page, illustrated bro- 
chure can be obtained from Infrared 


Industries, Inc., Instrumentation Divi- 
sion, Box 989, Santa Barbara, Calif., 
or from Infrared Industries, Inc., Box 


42, Waltham, Mass. 


MEETING PROCEEDINGS 


The 1961 I.E.S. Meeting Proceedings 
are a bound volume of 91 presentations 
and contain 684 pages of scientific ma- 
terial. These contents include multiple 
papers on: Philosophy of Environmen- 
tal Testing, Environmental Criteria and 
Specifications, Simulation Methods for 
Normal Environments, Environmental 
Measurements, Ground Environment 
Effects, Marine Environments, Mobil- 
ity, The Thermal Environment, Spe- 
cial Test Facility Problems. Environ- 
ments of Space, Space Environments 
Simulation, Life Sciences and Space, 
Special Space Problems, Spacecraft 
Problems, Space Facilities, Shock and 
Vibration Problems, Vibration Excita- 
tion Problems, Acoustics and Dynamics. 


The Proceedings are available from the 
National office of the Institute of En- 
vironmental Sciences, Post Office Box 
191, Mt. Prospect, Illinois at a cost of 
$9.00 for members and $14.00 for non- 
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_— Speciabdiging. Ww: 


¢ Measurements at microwave frequencies 
¢ Calibration of instruments and standards 
* Qualification tests per Mil-Specs. 


Member—American Council of Independent Laboratories 


: ELECTRICAL TESTING LABORATORIES, INC. 


2 East End Ave., New York 21, N. Y. 




















TELEMETRY SIGNAL CONDITIONING 


Problem: Meeting the exacting and 
varied requirements imposed by en- 
vironment, transducer, power source 
and SCO. 


Solution: A multiple-option approach 
with features dependent upon the spe- 
cific job. Options include: Filter, limiter, 
bias, super power regulator, transient 
suppression and calibration insertion 
with the unique Endevco ‘‘charge’”’ 
amplifier. 


SHOCK AND IMPACT MEASUREMENTS 


Problem: Ruggedness, high resonance 
frequency and low frequency response 
to measure transients whose amplitude 
and pulse widths cover a wide dynamic 
range. 


Solution: Model 2225 Accelerometer 
with 80 Kcps resonance frequency. Pre- 
amplifiers with flat low frequency re- 
sponse below 2 cps, wide dynamic 
range, RC time constant adjustrhent. 


MECHANICAL IMPEDANCE MEASUREMENTS 


Problem: Accurate measurement of 
structural impedance without signifi- 
cantly affecting the dynamic character- 
istics of the structure. 


Solution: A very stiff and small com- 
bined force-accelerometer transducer 
incorporating the highly practical 
center-mounting configuration. The 
Endevco Model 2110 Impedance Head 
and Mode! 2953 Force Generator pro- 
vide the ideal combination for accurate 
point measurement. 


EXTREME TEMPERATURE MEASUREMENTS 


Problem: Measurements at cryogenic 
and/or elevated temperatures. 


Solution: Model 2245 Accelerometer 
operates at —300° F to +750° F with- 
out artificial cooling. Water cooled 
accelerometers operate with mounting 
surface temperatures of 2200° F. Other 
accelerometer- amplifier systems incor- 
porate built-in compensation for ex- 
treme temperature stability throughout 
designated ranges. 


For complete technical information about Endevco products 
write Department ‘‘D” or telephone SYcamore 5-0271. 


TWX: 7764 CABLE: ENDEVCO PRINTED IN U.8.A. 


ENDEVCO CORPORATION 


dynamic instrumentation 


LOW G MEASUREMENTS 


Problem: Broadband measurements of 
less than 0.0001 g with adequate signal- 
to-noise-ratio. The U.S. Navy ‘'noise 
suppression’’ specification is one 
example [MIL-STD-740 (SHIPS)]. 


Solution: High output accelerometers, 
low noise battery operated preampli- 
fiers, system protection against ground 
loop and stray field noise pickup. The 
Endevco 2870 and 2870M1 Systems 
provide these advantages. 


COMPLETE LABORATORY SYSTEMS 


Problem: Monitoring and/or recording 
dynamic outputs at semi-remote loca- 
tions from piezoelectric transducers. 


Solution: Endevco Model 2702B DYNA- 
MONITOR®. One integrated system with 
simple calibration procedure, no capaci- 
tive signal attenuation and a built-in 
VTVM and galvanometer recorder 
amplifier. 








SML-100 Multi-Level Selector 




















}o 
| 
| 


| | 
| 
he | 


LING EXPANDS INSTRUMENTATION FOR THE VIBRATION TESTING 


INDUSTRY — adds three new products for control and programming 


MULTI-LEVEL SELECTOR: Top, Model SML-100 allows each of five accelerometer signals, calibrated for operation at 
predetermined ‘“‘g” levels, to limit shaker excitation to package; prevents excessive excitation of critical points in test 
specimen. Built-in calibrator... panel selector for automatic operation or individual channel control... light indicators 
identify control accelerometer...compatible with existing servo systems. MULTI-LEVEL PROGRAMMER: Center, Model 
MLP-101-10 is manually preset for change-over at desired frequencies and then automatically holds preset ‘‘D”’ or “‘g”’ 
levels over each band of frequencies. Ten transfer points are provided. The programmer is compatible with existing 
servo systems. CLIPPER-MIXER AMPLIFIER: Bottom, Model C-MA-10 is a high quality, stable yet economical unit for 
level control of sine or random noise signals. An internal acceleration clipper may be switched in to provide adjustable 
clipping of the noise signal, and sine and noise signals may be mixed for complex wave operation. For more information 
on Ling systems, write Department JES-1261 at the address below. 


LL “1H 


LIN G-TERA CO -VOUGHT (NC. 


LING ELECTRONICS DIVISION 
1515 SOUTH MANCHESTER, ANAHEIM, CALIFORNIA + PRospect 4-2900 








